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Foreword

John R. Wallace

he Northwest Area Program on
Active Learning has made a
difference in the quality of
undergraduate education at the University
of Minnesota. It has shown us the
excitement and intellectual ene-gy that
active learning modes bring out in students
and faculty. It has projected the imagination
and sense of collective accomplishment that
conferences and workshops on topics in
undergraduate ‘education foster in faculty

and administrators: Because the structare of

the program required that departments
make a collective commitment to projects
submitted for funding, it involved groups of
faculty, not only individuals, and created
new opportunities for colleagues to
exchange ideas. Perhaps most lmportantly,
it has given new life_and-meaning to the

term “active learmng John Dewey would
be prroud of us.

These are lasting changes that we are
b”u'ildi'ri'g dh through thé EdUCétibriél
Prorgran]. and VtrherRecrurtrmrent P o;ect. !
wish to thank Professor Witliam

John R. Wallace is professcr of philosophy
and assistant vice president for Academic
Affairs at the Universily of Minn2sota.

Charlesworth, the chair of the Northviest
Area Program on-Active Ledrmng

director of_ the pro;ect tor their deﬂ and

creative leadership: | wish to tharik the
members of the committee and the staii of
the project for their commitment and their
thoughtfu. contrrbutrons Espec: Ily. | wam
Who acuvely taught and Iearned and SO gave
concrete preof of @ dimension along which
the. Uruvetsnty can.improve its

undergraduate program:
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Introduction

Steven F. Séhéiﬁﬁééé

R 16 idea for this handbook grew out
of the work by Uniiversity of
Minnesota faculty in the Northwest

Area Program on Active Leammg Faculty

associated with tm"proyect developed.and

tested strategies to combat the pdssnwty
evident in our University classrooms. Over a
three-year period ¢1982-1985), they tried out
20 methods-of involving students in
instructional activities, and traired more

than 200 faculty to use orie or more active
ledrning strategies. . This handbook ptesents

sorme of the methods developed by facalty

to involve students in the classroom: An
annotated list of the other pro;ects can te
found in the final chapter on the nistory o*
the Northwest Area Program on Active
Learning.

The strategies «n this handbock desciibe
how to structure a course so as to lead
students out of a passive-note-1akingi1ole
into an active-thinking role. | am reminded
of a visit tu a- University of Minneso*a
classroom whereJ toundthe students

worklng in groups of three;. intensely
engaged in a project. The facuity memter
interacted first with one group and then
another: answering a question, volunteering
a remark, sometimes just listening. When
the bell rang, many of the groups continued
working. This was quite a contrast to sleepy
students, readmg the Minnesota ﬁa:ly

waiting to stampede for the door:

Stovan F Scbombary specrabzesm -
educational development and supervised
the Ncrthwest Area Program on Active
Learning. An assistant dean of Continuing
Education and Extension, he directs Summer

Session ai the University of Minnesota.

Olr concept of active learning involves
students both in acquiring information.and

ininterpreting.or. transfqrmlng it: Su,dents

work with the subject first-hand: exp'oring
primary materiais, organizing deta; making
observations, solving problems, or
conducting experiments. Usually werking
within grouns of peeis, students are
required to produce some type of pbreduct
by interpreting information through analysis,
syninesis, evaluation. or some other form of

reflection:. The prodact may be a paper,

report, dabate; role play; problem solution,
or model.

Faculty who conduct a course in an active
mecde usually kave to make chianges in ikeir
role. Whereas they previously may have -
focused-their attention on organizing and

tnterpretmgmformatton throogh lectares,

they now concentrate on designing
assignments; exercises; and tasks through
which students will iearn from_first-hand
experiences with the subject. Faculty act as
mentors: guicing students through the
Subject matter, respondiig to student
questions, encouraging-student .. .. __. ..

investigation.. Qnefaculty member reported

on the invigorating effect of such a class:
“The students and | both feel full of
inteflectual energy and ready for more as we
near the end of the quarter; we hate to see it
end.”

he strategles descrlbed in this. _

handbook camplement iontares. _

which also have an lmportant place

in an active Iearnlng environment. Sub)ects
need to be introduced:; illustrations and

7
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instructions need {o be given; unpublished
informztion niay be available only through a
lecture. One type of lecture appropriate to

acnvmes studentquestlan and pro;eci

results: By mixing lectares; student pro;ects,
recitation, and ‘aboratory sessicns; faculty

enrich the learning experience.

In this handbook the ar‘icles are written
from the point of view of nractice. Each
au'hor briefly introduces the strategy and
then addresses five aspects: how 1o get

started, sample applications, challenges and
how to deal with them, the rewards: and
where to get help. Eiaine Tyler May
suggests how to use primary sources in
undergraduate ciasses. 8ili Chcrlesworth
discusses the conceptual and practicat
p'rbb’l'e'ms' 61 introducing active learning.
Three faculty present general strategies:.

Karl Smith (cooperative learning. groups)
Terrie Shannon (simulation and role play),
ana Deborah Deemer (structuring
controversy). Tom Brothen telis Fow he
uses several active strategies in a large class
with the aid of teaching assistants. Don
RCSS diSCUSSES the tfaiﬁihg 61 tééChihg

teachmg strategles Bert Fristedt

(mathematical problem solvmg sknls)
Peggy Sand (organizing community
studies), Diane Chambers (teaching
cognitive skills to underprepared students),
and Alan Wassyng, Karl Smith and Sam
Shéfp (personal computers in education).
Finally, Gloria. Christopher provides the
evalpation information collected from

facaity and students as answers to some
often asked.questions about active learning
ard teaching; and Russell Christensen
presents the history of tne bi’({ﬁféi‘.‘i.

This handbook appears at a iime when
several national reports {e.g. Involvement in
Learning: Realizing the Potenlial of -
American Higher Education, National
Institute of Education, October, 1984) argue

for classroom environmenis much like those

discussed by the authors of these chapteis:
The recent reports bty University of
Minnesota tacuity and students on the
student experience and the quality of
undergraduate learning signaf renewed
enthusiasm for improving teaching and
learning.-Both.the niitional and local reporis
as well as the expenmemal work of the

Northwest Area Program on Active Learning
recognize that for classrooms to change; the
faculty must adopt new teaching strategies.
Resisting the inertia of the status-quo, they
can work 10 constructively engage students
In the 1960s we could count on the students
themselves to challenge us toward more
active. teachmg 1ri the 1980s, the faculty

muost challenge stadenits_toward maore active

learning. Using active teaching strategies
such as those described in this handbook is
one way of achieving this goal.
ACKNOWLEDGMENTS

Many people have coliaborated on this
handbook. Gloria Christopher and Russell
Christensen helped design and edit it.
Meriibers of the advisory committee for he
Northwest Area Program on Active Leatnir g
pwwded lmlaluablesupport We dre

especially grateful to the Northwesi #iea.

Foundation and the Office of Ecucational
Vevelopment Programs at the Universiiy of
Minnesota for helping make possible the

printing of this handbook.
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in the Glassmbm

Elaine Tyler May

s teachers; we tend 10 presem

material to our classes ir.the form
of the results of our discipline’s
work. We collect the data; do the reading,
and synthesize the material into a finished
product. Students, -in their assignments and
exams, are- generally expacted to
demonstiate that they have Iearned what we
as_scholars_nave already found out. Rarely

are they provided with the opportunity to

make those discoveries themselves. And yet
it is potentially very iéWardmg to offer
students the opportunity to use raw
'mété'riélé themselves, giving them “hands
on” experience doing-the work of the -
disciplirie. For example, in my own held of
history, it is one thing to tell students what

we have discovered.in the process of

research. It is quite another to invite them {0
"do history” with us. | remember well my
own first experience using primary
documents for a research project. Pulling oft
the library shelves ancient documents from
another era was like entering a time - -
machine. Aitempung to make sense of those

rich materials was a far different experience

than listening to a historian lecture about
somebody else’s findings. Few students
actually delve into primary source materials
until-quite late in their college years, if at all.
Muich can be gairied, however, by using
primary sources in the classroom, even in
introductory courses.

Elaine Tyler May is an associate professor in
the Program i American Studies at the
University of Minnesota.

Ptlmary sources are the materials. scholars
use to construct their research projects. For
classroom use; a primary source can be
anything that has not been interpreted for
the student already. The types of p-imary
sources available vary greatly,-of course,
dependihg Oh the diSCipline CehSLis d'at'a

questlonnalres Ol' COUH case records are

examples of primary sources used by social
scientists; novels, poems paintings or
photographs; songs or musical
compositions, letters, diaries, or even family
artifacts can be used by teachers in the
humanities. Students i the sciences or
medicine can work with raw substances or
case records. anary sources can be found

in books; archives; or in the warld around
us. Students can; with appropriate guidance
from.the instructor; learn to find; study and
interpret primary source materials for
themselves. The-possibilities for classroom
use are truly limitless.

How io Get Starled .

In order to get started, mstructors mast

think through the class project or
assignment very thoroughly. It is easy to
forget basic steps because we tend to take
certain parts of the process for granted. For
example, | made a serious error when |
assigried students in an introductory cldss a
very basic and simple research task, but
failed to explain to-them how to use the

lqbtary Many of the students did not even

know where the library was located; much
less how to find anything in it. A brief
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needs of the students. Never assume Vthat
they have prior experierce that would equip
them foi the task at hand.

1. €hoose the sources students will be
using Decide whether you should
provide the students with the raw
materials, or whether it is practical for
them to find their-own sources. If they
will be searching for sources themselves,
be sure to provide detailed instructions

on how t0 locate and choose app.opriate
materials:

2. Plan the assignment with a view to the

overall resuits. Begin by thinking of the
total project, not simply the kind of )
material you wish to use. Think about the
process. What question.or sorts of
questions do you want the stodents 1o

pursue? What kinds of materials and
methods should be used to accomplish
the task? Keep the task very simple; yet
aliow for the greatest possible discovery
on the part of the students.

The types of assngnments can vary a
great deal, from in-class group projects
to short individual assignments to term
papers. Once you have determined the
nature of the task, it is useful to break.it
down into components. How should the-
students work with-the materials?. Spend

sorme class.time djscussmg the concerns
of the discipline and what scholars in the
field do when they pursue their research.
Give the students ideas of the kinds of
things they shouid look for in the
materials they use. It is often heipful to
discuss your own work in this Qbﬁé}’(l.
Professor Mary Dietz, in the Politica

Science Department, was uoted in a
recent issue of Update saying that she
incorporates descriptions of the process
of her own work — not just the results —
into her class Iectures This can be a
helpfuland illuminating way-to.involve

the students in the task at hand while at

the same time sharing your own trials
and trubulauons as weIl as your

type of work does not come €asily even
for schelars in the field.

Along wnh specmcs as to lengm format,

etc.; itis |mportant to prowde the
students with a strong sense of what they
can discover for themselves. Uniike many
exams or homework assignments,
W'o"rki'n'g' With’ p’ri'm’éry é’o"u"rcéé usually
mterpretaﬂon and creatnmy Encourage
students to explore usetheir. - -

|mag|nat|ons and develop some of their
own questions, At the same time; they
should be given clear guidelines so they
do not flounder while trying to figure out
what is expected of them.

3. Allow students to share resuits. Results

can be submltied in either written or oral

form. It is rewarding for the students to_
present their results to the class. This can
be done as a mock professional meeting;
with mini-papers and workshops, or as
oral reports, or in smali groups working
informally with each other. It is well
worth at.least one class session, or more,
for the studerits to share the-process as

well as the resaits of their work:

10
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Sample Appl cations
In American Studies; my. co!league Lary

May and | developed a classroom exercise
that would help students identify with
Americans who lived at a different time and
in a different social and cuiturail context. We
wanted students in the introductory course
to have the chance to roll up their sleeves
and dig into primary sources for themselves.
We also wanted to expose them to the

process of “doing history:”

To achieve this; we experimented with

several different types of assngnments One
involved having -students explore a
particular topic by choosing a journal for
examination at tvwy points in time fifty years
apart: Each_student.was required to examine

how a partlcular social issue under
consideration was discussed or portrayed in
each instance and to describe how views on
the issue had changed in the same
publication over-five decades. The
assignments yielded some exciting résults
and exposed some of the students to an
entirely.new way of perceiving the past and

the process of historical change

y Ne particular example stands out in
my mind. A student chose the

¥ Minnesota Daily as her periodical
and the issue-of women's work and politics
as her focus. She werit to the archives and
selected issues from the years 1918 and

1968. As shawrme in her paper, she.__ ... -

selected those years mtentlonally expecting
*o find few references to women; \heir work
opportunities, or their political organization

in the dusty issues from 1918; and evidence
of substantiai gains for women by 1968. To
her astonishment, the progress she -
expec:ed to find was not there. In 1918, the
Daily was filled with announcerrients about
job opportunities for wcmen, political -
organizations for women.students, sgﬁrage

clubs; meetings, articles and editorials
written by women; and a flurry of evidence
indicative of a rich and lively feminist
community on campus. By 1968, that
activity seemed to have vanished. There
were plenty of articles focused on campus
DCIi(iCS the 'a'n’ti -war movement, and
ednonals about the New Left. But WO, i

were virtually absent from the. -peges; except

in the job listings for secretaries and
babysitters. The discovery dramatically
altered her vision of progress in women's
emancipaticn and the politics of the 1960s
before the 'ebirth-of feminism. The
'cIiS'C'O'\’/'e'ry was ViVid and exciting because
the student made it in the course of her own

research in primary spurce- ilaterials; in this

case our OwWn campus newspaper:

In another ciass we set up a seties of role-
playing panels in which each student on the
panel came to-class as a particular historical
figure and participated in a discussion.

occupied theihough!s and energles of his_

or her character: To do the research for the
panel; students were required to investigate
available primary sources cencerning the
individual each was to portray, as well as the
isSué under discussion. If the subject was
slavery, for example, one student might read
the diary-of a plantation.mistress, z2nother a
memoir of an escaped slave. another the

wrmngs of.a northern abolitionist, and so

on. SuchlIS thus had the opportunity to dig
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into the malerlalmemselves and then to

attempt to get inside the mind. ofapartmulav

historical character; The panel was setup in
a "Meet the Press” forum, with the rest of
the class acting as the press corps. (Over
the course of the quarter, everyone in the
class served as a péheliét.)

The panels  worked very. welI someumEs

even too well: Along with spontaneous and

sometimes carefully researched costumes
and deep involvement in the characters
portrayed, we also had some dramatic
events we did not anticipate. There was, for
example, the day when "Meet the Press”
focused on the questicn, “Can native
Amerisan Indians and white-settlers coexlst

on the frontier?” 7 he. classshmed into-the-

nineteenth centary and near the end of the
panel discussion; Chief Crazy Horse
assassinated General Custer right in front of
the class. Or there was the day we moved
into the ante-bellum South to discuss -
slavery and a YbUhg s'l'a'Vé giil (pléyed by a

room on hands and knees to escape her

cruel and lustful master: Despite these _.
dramatic excesses; or perhaps because of
them. the students did manage to do a very
serious job of researching their characters.
During the "Meet the Press™ sessions, the
“press corps” asked questions that would
vield the most useful information since they

}mew that the class was responsnble’ for the

panel material in papers and exams: In this
way. the instructors provided the guidance
and back-up; but it was the students who
were literally responsible for developing
class materials and learning from each
other.

nother strategy that proved
effective was to have students in-a
large class wonk togethei in small

g!oups These groups prcwlcied more than a

forum for discussion; altnough this was one

important function. In addition; they
prowded the arena in which pnmary soUrces

are often dlmcglt to arrange because of the
problem of staffing and limited resources.
We experimentad by involving a group of
upper-division students who are majors in

the program, offering directed studies credit

for their work as undergraduate teaching

assistants in the course. Groups were

established during the first week of class;
and the same students remained together
for the entire quarter. This enabled students
to get to know Ore another and participate
in.an jnformal; small-scale learning.

environ ment far removed 1romthetyp|cally

large and anonymous lecture class: The

undergraduate teaching assistants met
regulariy with the instructor in an ongoing
seminar throughout the qua which
provided continuity and a stre ired way to
provice.input into the groups.-Tiie student
teaching-assistants served-as 1acmtators

rather.than teachere Endﬁtpe riembérs of

each group were responsible 1orr .
contributing to the learning that took place:



O

ERIC

Aruitoxt provided by Eic:

"ance you begm
dlscussmg teaching
ideas with colleagues,
you may find that
others have been using
primary sources in the

classroom in numerous

innovative ways:"

One group activity that worked gite well
was an assignment for each student to take

her or his date of birth and go back thi: ‘ty

years: They were then to choosea.

periodical publ'shed at the time and find the
major issues discussed in that journal
during their birthday week that year. When
they carmie together in the group, the task
was to construct, drawinj on everyone's
findings, a cultural portrait of the area. Sirice
not everyone in-the class was the same age,

they were able to discern pattemsnt change
over time. individually, students were
required to deive into pnmary source
materiai. Collectively; in the smali groups;
they were to pool their findings in order to
draw some conclusions about cultural
h|story and the process of change

Gng final item provided an int eresﬂng

dimension to the ciass: | attended a
workshop on “student-generated data
bases" as part of the Northwest Area
Program on Active Learning and was
intrigued by the thought of adapting an in-
C’I'ass' survey to an A'rﬁ'e’ri'(:éi‘i Studies course.
We decided to take a ciass census which
included questions that would be relevant to

the themes of the course: We then tallied the
responses and copied the resulits for the
students in the class. Throughout the
course, we-continued to refer to the
“collective biography" of our c!ass to
indicate the pervasiveness of the course
!h’e"m'e's an’d lhEif imm'edi'a'c'y (U the s’tu"d'ents'
own experiences. By asking students to-

provide their * ‘ethnicity,” Jorexample we

could discuss the various ways in which
people define their cultural heritage.

Once you begin discussing teaching ideas
with colleaques. ynu may find that others
h&ve beei using pri'm'a'ry sources in the -
classroom. in numerous innovative ways. For

example ina recent workshop on usmg
primary sources in the classroom; | learned
about an interesting project regularly
assigned by Riv-Ellen Preli in the
Anthropology Department. Professor Prell
endeavors to give the students a ser.se. of
the power 01 cultural norims by asking them
to discover commionly-shared assumptions
in our own society. One of the first
assignments is for stodents to break an
American cuitural rule in public and write up
the experience. In this way the student’s
own world becomes the primary scurce
laboratory. Students learn the force of
unwritten social custoiis by atteriptiiig to
enter @ grocery store and barter for goods,
for example. or by sitting next to the sole

passenger in an empty bus:

ary May; in American Studies; has
- used the public arena as a primary

source by having students go out
and observe a-building. a park, or a sccial
institution such as a movie theater. The
Students are instructed 1o uescribe what

they.observe and analyze the place or

institution in terms of its origin, h|story use,
structure; and what it can teli us about the
culture.

13
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Other instructors draw upon the rich ,
cources available in the rmany archives of
the University. Researchers frequently use

Hlstory Archives; the Immlgrauon Hlstory

Archives; the rare books and manuscripts;
children’s literature; or government
documents. These materials can often be
used for class assignments. Recently, for
example, David Klaasen, curator of the
Social Weifare History Archives, assisted
Professor Sara Evans of the Hlstory
Depanmem in settmg up-a setof- research

packets for students to use: Choosing from
among the packets; each student
investigates a particular issue in twentieth-
century women's history. The packets made
the relevant material readily accessible to
the studenits, who then expiored the
documents and wrote Up their discoveries.

These are only a few of the endless . ..

possibilities that might be tried in or adapted

for classroom use.

Challenges and How to Beal

WithThem. . . _

As with.any. other teachmg device, perary

source projects can present difficuities. The

mozt common, perhaps. is the students’
ut-amiliarity with this type of assignment.
There is need for-extra guidance and .
assistance from the instructor. Be sure to set
aside plenty of class time for explanation,
questions, and discussion.. Hold adequate
office hours so sludenls who encounter__

difficalties can come to you for assistance:
You may find that some of the materials you
think would be most appropriate for
students may in fact baffie them. Some trial
and error will undoubtedly be n. cessary an
choosing sources and structuring oA

assignments. When possibie. allow the
students as much individual choice as
possible. The assignments will be more
meamngful if the students have maximum
input. The more- reluctant and mexpenenced

stadents will undoubtedly need the most

help; and instructors will need to be

prepared to offer help when needed. For A SRS
longer assignments, it is often heipful to "As an.instructor. you
require a brief “progress report” or, if the - are in essence

'cl'a'ss’ is not t'de Ia'r'g'e a’ conference With the estabhshmg an..
apprentice relahonshnp
Lo nave. students meet in-gr with your students.”
assignments are completed. to discuss —
difficulties with each other and share ideas.

The students wili learn the most when they

have adequate guidance and feedback

along the way.

to have sludents meet in. gtoups before the

In general, it is best to avoid abstract
notions and to make the assignments as. .-

weU as.the soarces as tangible and specific
as po;snble

The Rewards :

Even if difficulties arise along the way. the
experience is likely to be rewarding for
studenits and faculty alike. As an instructor,
you are in essence establishing an.

apprentice IEJBIIO"\SNJD with )Lourstudento
Your example and guidance gives them an
opportumty to do some of the work of your
discipline even if it is on a small scale. You
may even be surprised. on occasion, to find
that a student has discovered someihing
that does armnount to a new contribution to
the field.
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In addition, we have the satisfaction of
knowing that students in our ciass acquire
an actual learning experience rather than
simpiy a collection of facts and information.
Studies of the_processof learning -- how

individaals acquire knowledge; skilis; and
problem- solving capabiiities — have

provided some disquieting evidence. One
statistic that sticks in my mind (no matter
how hard I try to shake it) is that students
who learn in the “traditional” college

'cl'a's's;';}o'rﬁ Settihg —_ Iistening toa lecture,
taking notes. =nd demonstra'mg their

acqmred koo tedge in exams — retain; six

months later; the paltry proportion of twenty
percent of what they “learned.” That means
that within half a year, eighty percent of our
pearls of wisdom have evaporated into thin
air. When we provide the students with the
opportunity to make their own discoveries,
they retain riot only the kricwiedge they
acquired.but the skills of dning scholarly

work on their own

Where to Get FIéI’p’

The Northwest Area Program on Active

L earning workshops provided plenty of
ideas that we were able <u adapt to fit our
classroom needs. One thing the experience
proved is that as teachers we have a lot in
common. and can share ideas with.each

otlrer; even if oar scholarlv pursutts are
quite diverse. Our best resources, then, are

[

our colleagues, in our own or in different
disciplines. Some of our best ideas for
teaching American Studies ¢ ne from
strategies developed by individus 5 in such
unlikely fields as agronomy and psychiology.

What is most important; | think; is that we
get together and share ideas as teachers.

We take for granted the numerous seminars,
colloquua and conterences devoted to

value of forums tor our work as teachers,
too.

n addttton to sharlng :deas with
one another; it is tmportant o know
_that places on campus can provide

a great deal of help and guidance. The
Office of Educational Deveiopment
Programs can beé of treméndous assistance,
especially in alerting individuals in one area
about what people.in.other parts of.the
unjversity are do-ng In addition, the —

carators and archivists in the many speCIaI
collections in the University can be very
helpful in putting together materials for
classroom use. The curator of the Social
Welfare History Archives, has expressed
willingness to bring groups of students into
the archives, drga'n’i'ze materials for thern,
and visit classes to provide orientation. . _

Other memcters of the archives’ professionai

staffs would no doubt be willing to do the

Lastly, we should all make an effort to put
tééching étrétégiéé on the égenda or our
surprlsed to fmd,O,U!,wh,at,lmerest,'ng thtng's
are going on il. the classroom right next
doot:

T

h—btt



C ' eptual and Pr

W||I|am R: Charlesworth

ntroduacing active Iearmng intoa

large lecture class requires at least

two kinds of changes —conceptual
and practical. Both have fo be dealt with
before the ::lass syllabus is written; one
could argue that both have to be dealt with
even before the colrse is listed as an official
offermg The original-function of the course

and how this function fits with those of -
other courses in the departiment may weIl
hzve to be changec if active iearning is

adopted.

Active learning can require, in unexpected
ways, a reconceptudlization of course
material as. we'! as pose |nterest|ng practlcal

condmons tc replace Iectures Sach a task
can be initially frustrating; especially for
wnstructors who reiy solely on texts and
lectures to carry the main weight of
information-transmission. Fortunately, tips
toward solvirg these prublems.can be
passed on guite guickly in the-form of
explicit procedures. Some of these

procedures will be presented below: tet us

begin with some major conceptual issues:

How to Get Starled :

Developing a course that-gives students fulI
reign to seek out information actively and
solve problems on their own ¢ an be

conceptually very different from.one.in
which the information is authoritatively
delivered in the course text and iectures.

Wlﬂiam R. Charfeswoﬂh is a professor in the
Institute of Child Devefopm. . nt at the

University of Minnesota:

tical Problems

Thus. ‘he shufuo actwe Iearmng has h be

well thought out. For 2xample, the instructor

has to begm by askmg what kr.owledge ot
the discipline is worth having; and hence
worth the students’ hard work {0 get and
retain. It requires a iong process of
winnowing down vast amounts of
information and making tough value
judgments along the wa' .

The instructor who wants to focus ona
limited set of vital bits of knowledge to get
across to studeats has to make such
judgments. These vitai bits ot knowledge
may comprisé many things depending upon
the discipline — overriding principles, major
e’m'pi'ri'cal e’ve'ms intractable m'eth odological
problems, taxonomic dimensions —

whatever holds the discipline together
conceptually. And because of the
magnitude of th »se bits; one cannot include
many of them in a ten-week course. My
experience has been that eight to ten of
them are-plenty. This may be due partly tc
tne fact that | usually use group problem -
solvlng -as ar: active learning strategy to get.

them across. In such coarses actwelearmng

takes up approximately 60% of class

meeting time; the rest consists of lecturing
and answering questions.

Exarmiples of “vital"bits of knowledge | had
to-pose in the forms of problemis foi three
different child development cldsses are: | ')

inan mtroductory course, students examine

how to stt.dy and evaluate the effects of
intervertion on chiid behavior and
development, a seemingly dry exercise until
they see the methodological prc:blem

16
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“What is often -
forgonen is that
problem is a refatinal
term — a
characterization of a
diferent relationship
between an arresting
shmillus and the
forward movement ot

the student's mind.”

embedded in pubhc cIaums government
programs; ideological attenipts to infiuence
education. popular accounts of day care,
child rearing etc.; (2) in a course on deviant
behavior, students have to deal with the
problems.of classifying persons and
behavior {the functions of classmcauou) the

pros and cons. of dlagr‘OSJS and prognOSI..

as they are applled to real life case studies;
{3) in a course on the ethology of human
behavnor students are asked to deferd the
""" ‘havior,
V|ewung funcuons in terms ¢ «ctive -
tactors.and long-term conseguences.. In_all

cases rthe somuons to the many facets of
the r rabiems are not lmmedlately available
in any particular source.

In working onsuch problems, textbooks.
readings, and lectures are used. They serve
as familiarizing 'rﬁ'ati.[ri'a’l as sources and
stimulators, while they support the .- _

instructor: Usually, texts lay oat a field

topically along a dimension or two — e,
size; complexity. The vast majority of then
are not problem-oriented, although they
often have problems at the -end of chapters.
These students do not work on the -
problems because they are usually-not
central to. course requirements. But-this may

all be to the. gond Students read the text;

listen to lectares that clarify points in the
text; get engaged in classroom wiscussion
and work on problems; and the instructor
writes the problems. Actually, the instructor
is better qualitied than anyone to do so
because it is the instructor who knows the
students’ minds, attitudes, propensities, etc.

What is often forgotten is that ‘probiem’ is a
relational term — a characterization of a
difficult relationship between an arresting
stimulus and the forward movement of the
student’s mind. One must-know both the
nature of the stlmulus and the nature of the
progress. Instructors who do not know the
information level of their students can reaily
not create educationally meaningful and
challenging tasks for them.

Challenges and How to

Deal With Them
A major.issug-is how to get atask

formulated that has a clearly stated

objective and alludes (either directly or
indirectly) to the specific probiems that
stand in the way of attaining this objective.
Mbét taéké ére Cbut:ﬁéd in té'r'r'n’é of éith"é'r

Expjam what changes to0k Jlace Ihat made

X possible. What would hzve happened if. .
Prove your point, Distinguish between X and
Y. Interpret the following passage in terms of.
mperatives and interrogatives
usuany s"e'rV'e fémiliér f'uri'cti'o"ns’ and

actions such as descnbe the_natare or .

development of X; expiam how X becarne
this way, compare X with; predict what
would happen to X if; prove by Iogic or data
that, evaluate X in terms of. These actions
specify what has to be done to solve the
problem; they also clearly state what form
the sulution will take: a description,
explanation, comparison, prediction, proof

evalaation:

17



If onie knows orie's discipline well, writing
such problems is challenging.and also fun,

if one is just getting to know one’s.. . - _

discipline; it can be agony. The solations to
problems are available either in one’s mind
or in texts, writings, etc. in these cases,
setting the criteria for evaluating a solution
is relatively easy and should be done in
Writ;n”g' iTﬁTﬁetﬂiatHy af(EF the brbblem is

mngranted f,even ones conceptlon ofa..

problem:. Eccasionally | write solations first;
then the problems; just to be sure that the
isomorphism between what | think of as a
'p'robié'm éhd Whét I think ié é SOIution really

drr;src1p|7|;ne.Vermulatrmgrproblems can be very
difficult. At times like this, colieagues are
very valuable.

Problems that allow immediate criteria
setting are often referred to as convergent
problems. Their answers:-converge-on
conventionally or logically established
standards. S'Olljti'O'n'S' 10 these problems are
relatively. easy to evaluate. Divergent. . . -

problems.fhowever are another matier: they

open up to the unknown and usually involve
such verbs as invent, plan; generate, create,
come up with, etc. Such problems require
brainstorming and probably shouid be -
introduced near the end of the course. Then
the stiident is better- prepared and can
recognize constraints even the greatest
creaticn nust have in order to be

reasonzble; useful, and interesting:

ERIC
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Objectivaly evaluating sich solutions is
obwiously difficult. Ludicrous solutions get

the low grade they. QEserve the other ..

solutions may have to be compared with
each other and then graded. | posed such a
problem only once in a class dealing with
atypical children. It-required inventing a toy
or-game for deaf/blind children at two
different ages — infancy and early
childhood. | could categorize four classes of
saluucm :—,trlwaLorummerestmg (not_

nove age; and very good and
ihiéé fic criteria | used were
appropriateness to deaf/blind behavior,
appropriateness to developmental level, and
imaginativeness. Obviously other criteria
could be used and to this day | armi sure
justice was not equally distributed across all

solutions: But that's the price of having fun

in active Iearmng
B he main point of all this is that once
one decides to shift part of one's
course to an active learning mode
such as group preblem solving, interesting
conceptual ise'u'es' arise ii’1 reference tU the

and howihe knowledge is riructured and

presented to students: The choice of texts
and readings and the nature of iectures are
significantly affected by these issues. The
practical changes that one has to face when
such a shift is undertaken can be numerous

18
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and Iead to ail kinds of trial and error
activities. At this point acquainting oneselt
with some procedures iiay be helpful. Here
is a partial list.

1

The percemage ol classur. e devote.d to
active Iearn/ng Is decided by at jeast two
major factors — how confident the

instructor feels in relinquishing iectures
and turning over transmission of the
course material to readirigs and student
activity, and how much experience

enxermg students have with group-- -

problem solvmg or other forms of active
learning. My experience with our
iniroductory course in child deveiopment
reveals that approximately one class
period a week of group work per-se- was
ample and desired by a great majority -of
thesludents The.minority was divided
into those who wanted fewer lectures -

and those who wanted all class time to
be devoted to lectures. More advanced
undergraduate courses; in my estimation,

should mcrease aCtlve learmng up to or

corn5|srt; of 90% ofractrlve Iearnlng. In ali
cases the instructor (when not lecturing)

sets problems, guides problem.solving,

serves as a resoarce and evaluates the .
active learning products of the students.

2.

19

T'ry to ensure that the classroom is large
enough to allow groups of four (four i1s a
well-tried and successful number)
students 1o Spread themselves
comiwtably about the room:. A__.._ .

classroom with twice as many seats as
students works well. Classrooms with
movable chairs make life easier, but |
have found that large amphitheaters with
fixed seats pose no great problem.
Frequently, three studerits sit in a row
and the folirth faces them, sitting on the
arms of the seat in front of them.

Assigning students 1o groups is best
done réhdbmly or-as ClOSe 1o it as

1a|tness breaks. up tlght afflllaxlons and

ensures that not all the front row
students end ub together. Mixing front
rowers with rear rowers may produce
some interesting reactions. Part of the
group experience is to learn how to deal
with unfamiliar peers in a situation
requiring collective-action. While.such
learning is not the primary.aim of the

class (Iearnlng the substantive matter; in
my view; is); it is |mportant not only from
a social point of view but also from a
cognitive point of view. For example,
students-are required to take on the
perspective of others when formulating
their knowledge Or posing their guestions
for the group's benefit: Asnmple way to.-

assign stadents to groaps is to Ose class
lists and a table of random numbers;
especially If the students are already
listed in numerical sequence.
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4. Before the 1asks can be tackled, students

should be aware of at feast three things
that could become problems. (a)- - -

personal — each stadent has to adjust to
worklng In the group overcome
inhibitions to talk. share ideas with
others, control excessive monologues
etc..-(b) group — each group hasto
divide up the task and assign each group
memper to deal with a Certairi part, -
coordinate the group.s activities; deal

with dellnquencues etc:; (C) respurces —
the grotp raust udenmy readmgs
materials, etc. necessary to solve the
problem as weil as arrange for times and
places to meet. Students should be made
aware that these are three normal parts
of the process of group problem solving
and cannot b= ignored.

. Pro.//d/ng the groups s with problem tasks

has to be done systematically and with
ample time for all parts of the process.
The tasks must have a connection with -
the l'e'ctur'es éhd 'réé'd;'n'g's’ b"o'th’ 'p'a's't and
ground a.ready coveredas weu as extend

into._new areas: This.means they have to
have a solid conceptual connection with
the rest of the course. The task is given a
title, written up {usually a half sheet
typed will do), and handed out to each
student before class on Wednesday. -
Stu'den’ts’ are ihStrUCted td rea'd it an"d

the. approprlate readmc thlang aboaot it;

discussing it with friends; etc.) by Friday,
the foltowing class period. The group
then meets at the end of the class
(Wednesday) and assigns specific jobs to
solve the task. Five minufes will suffice.

PR

6. The followiig miceting : Friday) is

dedicated to group achivity. Edch gioup
IS given.d blank procuctsheet which will

reprcsent their solution of the problem
This sheet Iists the 1.2 iom title; gives
the date, cesignates space for the
groug's solution and space at the end
with feur spaces for each group
member's signature (as evidence that he
and She cont’ribut’ed 10 s"olvi'n”g the task)
Space for the grade given _the solation is

left in the apper right hand corner. Both
sides of the paper can be used for the
soiution. An extra sheet can be added.
but soiutions should be kept short.
Grading time is a factor, especially in
large classes.

. After recsiving the solutions, the -

mnstructor and teaching assistants
discuss wha: constitutes an adequate
answer. This is done after reading
through a number of the exams and in
light of pre-established criteria. Suitable
s’blmi'o’h’s’ a”r'e a’gre'e'd U'p'o’n’ a’n’d the

weekend and handed back the folljwmg
Monday in class. In class | usually read
aloud two high scoring solutions and two
low scoring solutions, giving reascns fo.
why they were evaluated as such. The
two groups scoring high are mentiored
by number and dsked to take 4 bow.
Usually they will not. Sometimes onecan

go-too far with rituals. The two groups

scormg low are not mentioned by
numper but stared at vigorously.

20

. once one decides
to shift part of one’'s
course 10 an active

Iearmng mode such as

!mergstmgrcronceplual
issues arise in
reference to the nature
of the knowledge in
one’s discipline and
how the knowledge is
structuréd and
presented to students.”




8. Each group member whose srgnature 5

on the soiution sheet receives the group
grade. Adjustments are made: bonus
points can be given, for example, fora
group member who contributes
disproportionately more than others to
the solution. Group rembers have to
agree on this. They also may agree that
sorme member contributed.
disproportionately littie to the solution.
Group dynamics and control of individual
behavior is_often an important jssue for
some groups anu may in some cases
lead to dissension, revolts, uprisings.
Such- grbups are Cduhseled to s'tay
drwdmg up the task amongst all four
members; hold each other and
themselves accountable; and be prepared
to make their individual contributions
when the solution is being writter: up.
Occasionally, such fine advice does not-
work and the outlaw is either transferred
to another group oOr given the sarne tasks
(as the rest cf the class) to work on

rndlvrdodlly What percentage of the.
individual student's final grade 1s based
on the group's performance has to be
decided in light of many factors. How
confident the instructor teels hat the-
tasks represent the vital knowledge of tne
course, how much Wbrkihg on the task
solution actualiy contributes. to acquiring

general knowledge of course material
which will be measured in the finai exam
or term papers, how much out-of-class
time is required to work on the solution.

9. Some groups in my classes met over
weekends and worked together for
several hours; cther.groups mel.seldom,

some not at afl- If after a few tasks .
individuals see the connection between
their work on them and the material
covered :n lectures and brought up in
quizzes or the midquarter exam,-effort
becomes more meaningful {for the -
practical mihded at Ieast) If-1 think the
tasks are getting at Bsssentials, | give their

solutrons more werght in the final grades
— so far | have ranged from 10-40% of
the final grade. When | feel more
confident in the future about the tasks, |
may increase the weight.

The Rewards

lling ‘o make changes, some of
which may be greater than originally
anticipated. !n my own experience | began
the change by simply conciuding (hat
studenis were being lectured too much and
instead shouid be actively engaged in

cJasses can become a rEELI(YJf ane

N\
uind |
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probiems. But when it came to creating
problems, the question arose: :s this piecc of
information really worth working for, worth
mulling over,-arguing about, and putting
into writing? Interestingly enough. this
question never cccurred to me over the

years when | was -writing tiondreds of

muluple choice items: fili-ins; And short
essays. My feeling; | guess; was that if one
writes enough questions it was worthy of
'm'é td éé'k théiﬁ érid déﬁnitély kath it to
that coIIectlvely they were a good thmg
while recngnizing that individually not one
was worth remembering. But such. _ _

irrationality cannot last forever: Time is
short. Students have other things (o do and
remember. So nstructors have to choose
the best the course has to cffer and hit
students hard with it with the right
Classroom procedures. Active ledrning using
group probierti solving is a good way to do
it

The rewards of teaching a single course are
usually elusive —- for instructor as well as
student. They are difficult to measure, often
submerged in-the wave of new courses or
summer vacation. But surely educational
rewards exist and endure in-one form or-
another, Culture would riot be possrbleu

they did not: The form of rewards may. be
emotional — feelings of strc g satisfaction
that come with accomplishrment. The act o¢

solving problems has a peculiarly strong

[
o

posmve eﬁect on noman bﬂlngs Both

student and instructor experuepce this effect,

the former in working {owards a soluticn.
the latter in constructing the probiem. And
the SOIUtiOh itéélf éddé é'm'ctiohéi 'ré'wér'd

standards and hence hlgh recogann.

Rewards of teachlng may also take another
form — cogmt ive or epistemological.
Acauiring new and valid knowiedge 1s by
definition what we mean by mental progress
and this progress both improves adaptation
and ernriches life. Humans cannot improve
adaptation cr enrich life in any other way.
we have to be educated to do S0. Learning

to grapple with problem&lmportant toa
domain of knowledge is one way to acquire
new and valid knowledge. Putting effort into
such an activity, whether as an instructor or
student, is what active learning is about and
learning something i1s always a reward.
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Cooperative Learning

Karl A, Smith

na cooperatlvely strqetured LessorL

stodents are placed in small groaps

and given group assignments to
complete while the instructor insures that
members of each group actively discuss the
lesson, master the assigned material, and
receive rewards on the basis-of how-tha
group product-compares with preset criteria
of excellence. Cooperative. instruction thus

creates a situation in which stodents are

respcnsible not only for their own learning

but also for the learning of the other
members of their group.

Cooperative learning involves much maore
than simply having students share or
discuss-material with other studems -
althcucﬁ this comunanication is. obv10us|y

important: The real crux of cooperative
Iearmng is that the group shares a goal
such as producing a final report or
achieving a high group average on a test,
The 2ffectiveness of a group carrying out its
'g'o'a'l ls 'deter'm'in'ed by the 'p"resen'c'e o'r

Cooperatlve group leamlng (Johnson

Johnson, Holabec and Roy, 1984):

Eirst, cooperative learning requires that
group members deveiop positive
interdependence. In order for-their learning
situation to be cooperative, whatever the
task, students must perCeive that they are
posptu ely interdependent with. ather

members of their learning groap:

Karl 2! Smlih s an ass:szanl proIessOr inthe
Mineral Resources Research Cenle

l—‘ngmeenng, Unlversny of Mnnesota

to-face nteraction among students T*\ere 1S
no magic in positive interdependence in and
of itse'f. It is the interaction patterrs and
verbal interchange among students
promoted by the positive interdependence
whicn aifect educational outcomes.

Tthd cooperatwe learmng remures _

individual accoantability for mastering the
assigned material. The purpose ofa Iearnmg
situation is to maximize the achievement of
each individual student. Determi:ing the
level of mastery of each student is
necessary so students can provide
Appropriate support and assistance to one
another.
Finaily; Cooperative learning requires tha
students use interpersonal and smali-group
skills appropriately. Obviously, placing
socially unskilled students in a learning
group and telling them to cooperate will not
produce the desired results. Studehts miist
be.taught the social-skills needed for. .

bollaboratlorLand be motivated to. qse them:

Students must also be given gtudance in
analyzmg how well their lparmng groups are
functioning and to what exient the group
has been successful in achieving and

maintaining effective working relationships.
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How to Get Started

The procedure for implementing
cooperative learning deveioped by David
and Roger Johnson is a general procedure,
specific enough to-provide guidance, but
flexible enough to be adapted to each
nstructorsspecmc teachmg situation. The

Johnsons oatline five major tasks which the
instructor should address in orgamzmg
group learning activities.

1. Clearly specify the objectives for the
lessor. Two types of abjectives must be
Specified b’ef’o"re the lesson begins —

skills objectives:

2. Make decisions about placing students in
/eammg g'r'o'u’p's before Yhe 1655677 1S
taught. Select the grolp size most

appropriate for the lesson. Cooperative

Iearmng groups tend to range insize
from two to six. The optimum size of a
cooperative group will vary according to
the resources needed to complete the
lesson or project (the larger the group,
the greater the resources available to it),
the cooperative skills of group members
(the less skillfal the. group-members, .the

smaller the group should. be) the natare
of the task the materials available, and
the time available.

Usually, when-assigning students to
groups, you-will want to maximize the
heterogeneity in the groups. Random
assignment normally insures.a good

mixtore of males and fernales nighly_. _

verbal and passive students, leaders and
followers; and enthusiastic and reluctant
learners. Som S you may wgm\tb let
students choose whom they work with;

sometimes ycu may want to group
students accordmg to their interests.

Nonetheless, random assignment is the
most highly recommended procedure.

Arrange the rooim to facilitate group
activity. Cluster the: groups of students so
that.they will not. interfere with one =

another: Within the groaps: all stodents
should be able to see the relevant
material. talk with one another; znd
exchange ideas and materials. Usually a
circle is best. and long tables should be
avoided.

Plan mstwchoaalmaieuals 10 promote -

mterdependence among group members:
promote effectlve academic learning and
positive interdependence among group
members. When students are first
learning to cooperate, or when some
students dare having problems
cantnbumg to-the.grolp work, you may

want to.arrange the materlals I|<e a
jigsaw puzzle and give each group
member one piece to force studerts to
begin the process of cooperation. One
'gr'otj'p' f'o"r éXé'm'p'ié' Cbuid be W'ru'i'ng' é
each memoer bemq responsnble for
material on ciie different type. For the

repoit to. becompleied allgroup -

members have to cont:ibute material and
work together to incorporate their
individual contributions into the report.

24

Students must be

taught the social skills

needed for
coliaboration and be

motivated to use them.”
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5. Carefully explain

Assign group members rcies to insure
interdependence. interdependence may
be arranged tnrough the assignment of
compiementary and-.1terconnected roles
to group members. Ir- s is.useful for
mexpenenced group members: For

example the groap should have a
summarizer-checker; researcher-
intformation gatherer, recorder,
encourager, and observer. Some
assistance may be needed from the
instructor to insure that such
comiplementdry roles are develcped
quickly by the groups:

the task, goal structure.
and learning activity. Several aspects of
explaining an academic assignment to
students should be considered, such as:
cetting the task so the students
understand the assignment, explairing
the objectives and relating the concepts-

to the students’ past experience; defining

relevant concepts, and asking questions
to check the students’ understanding.

Ir, order to structure positive goal
interdependence, you must commiunicate
to students that they have a group goal
and must work collaboratively. This may
be achieved. by developing motoal g goals

(goal mterdependercc) stabhshlng

divisions of labor (task interdepend~nce):
dividing materials, resources, or
information among group merbess
(resource interdependence); assigning
students_differing roles (role _ .-

interdependence); or oy. giving joint

rewards (reward interdependence;.

Provide means for insuring individual
accountability. To insure that all
members learn, you must assess the
performance of each group member
frequently. This can be done, for -

example by gwmg practlce tests or by

rardomly selectlng members to explain
group answers.

Explain-criteria for Success, as
Cb'ﬁpetitibh ‘ér gra’des’ 'r'n'é}i "bféék

within coo';eratwely struciured Iessons -

needs_to. be based. on. critenia established

for acceptable work rather than on a
grade curve. The criteria by which
students’ work will be evaluated should
oe clearly explained at the beginning of
each lesson so that students and groups
dre aware Of the ifistructor s expectations
from the outset.

In specufymg group tasks the mstructor
should be careful to explain the
behaviors recessary for successful task
completion. For instance, using phrases
such as "make-sure everyone :
participates,” “listen carefllly to other
group members,” and."have each -
member explain how. taqet the answer”

in your task instructions will get better

results than simply telling groups to
“discuss today'’s topic.”

25
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4. Monitcr the etfectiveness of the
cooperative learning groups and
intervene to provide task assistance
{SuCh as anzwering Questions. and

teaching task skiils) ar to increase
students’ interpersoral and group Skills.
Ooserve tilterac:inns between students.
Asking students 10 cc:operate does not
necessarily mean they wili 30 so. Much
of your time should be spent observing
the groups to see if their problems are
fuiictioning effectively.

In monitoring the groups as they work;
you can he!p the students if you clarify
instructions 2s needed, review important
procedures and strategies for completing
the assignment, answer questions, and
teach task skills as necessary.

Drovuje closure to 1helesson At the.end

of the lesson; students shoald be able to
summarize what they have learned;

understanding how they will use the
information in future lessons. Teachers

may wish to summarize the major points
of the lesson, ask students to recall ideas
or give answers, and.aspond to any final
questions they might have.

5. Eva/uate student ach/evement and he/p
students discuss how well they
collaborated with one another. Evaluate
the quality and quantity of students’
learning. Evaiuate the group prodiict -
(report or Sihgle Set Uf 'ans'we'rs' égrééd

acccrmng to criteria clearly estabushed

prior to the assignment: Assess how well_
the group functioned. Assessment should

focus both on members' contributicns to

one another’s learning and on the -
N

- h

Yo Rt

gr0uUp'S success in-maintaining good
working relationships.

In our cooperatnve Iearnmg ~workshops with

educalors we have stressed the imporiance

of curricclum building and teamwork. In
fact, we have fourd that it is much easier
starting cooperative learning if you have a
cooperative group of colieagues. it is also
helpful to stait smail and build.- Cooperative
learning groups should evolve into a
teacher’s program. You might try using
learning groups for a few.activities.at first. .

Ultimately; you_may find that the mayomy 01
class work; if not all of it; can be carried out
most successfully in a learning group
environment.

Sample Applucatnon-

ooperative learning rrocedures

- have-been implemented in several
courses in- Civil and Mineral_. ~

r—ngmenrmg Typically; students are given a
problem to formulate and solve. initially;
they are told littie about the nature of the
problem, since the ermphasis is on
developing their skill to formulate problems.
Students then work in Small groups to
formulate and solve the problem.or irame
the concept and prepare a report on how

the problem was sclved_either on an . ... .

overhead transparency or on aper. Later, a
representative from each group is then often
selected {randomiy) to present the group's
solution. Finally, the approaches and
techniques used by the various groups to
solve the prtjblerh are compared in class

Tne next_two.sections dpscnbe the Lo

applscatlon of cooperat v ;earning in two

specific courses: Systems Analysis and
Environmental Issues.
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"The ise ol the

cooperative goal
structure a’i.iproxnmates
more closely the
activity ot real-world
empjoyment and
problem solving . . ."

22

Systems Analysus . o

The major objectwe of the. SystamsAnalysus

course is to help students learn to 1ormulate
and solve practical probiems with the
assistance of five operations research
techniques — decision theory, linear
programming, network analysis, ex
systemms and simulation. The mstructlonal
niethods used in this course die described
in Smith;, Wacs yngand Starfield (1983),,

Smith; Starfield and Macneal (1985); ana

Starfield; Butala, England and Smith (1983).

The "bus problem” is an example of one of
the many informal problems given in the
systems course. It is a problem requiring a
decision znd a recommiendation on whether
to purchase 25 or. 50 buses. The problemi. - -

can be formulated_very we!l' by decision-tree
methods; bat since most students have
never heard of these methods they use v
wide variety of approaches which all
contribute to a very-interesting discussion.
The descriptiorn of the task is to "Determine
how many buses 10 buy and give a rationale
for yous answer.” The expectations listed
are: Worlu:nmparan\mly pneanswer. from

each.group -- place on transparency; every
group member must indicate that she or he
understands the group's solution and ~an
explain it; make sure all group memhers
have their sey, and assist all groJp members
in understarding the material.” One persen
is selected randormly from each group to
present the.group’s solution, using an. -

overhead projector: Jtls emphasmed that

groups are not competing and that this
exercise will not be formally evaluated.

Generally two approaches to the solutuon
emerge,.one that errphasizes minimizing the

max’mum possnble lcss. and one.on .

maX|n.:7-ng expeczea gain. Subgroups
within each group are then assigned the
task of preparing each cf ihese approaches
for presentation of-a rationale during the
'n'éit class 'p’é'ri'o"c‘ A s’tr'u”ctlj'red 'co”ntro'vers'y

next class perlod.

oIIowmg th|s the sequence of

B instruction varies but includes most
of the foliowing steps. A structured
tutorial is often used to draw out the
important elements of the students’
tormulations and solutions. Comparisens
are made among the various approaches. -
Occasmnaljy alecture is. 3iven.to highlight

the mam pomts of the .ormclatlon anc

important algorithms or heuristics.

A moderately dLﬂlCult problem is then,

as&gned for each groupio solve tLy hand

calculation: A computer package is
introduced that more quickly performs the
calculations they've been doing by hand.
The personal computer permits the students
to revise théir formulation and repeatédly
solve the problem. Thus they can ask “what
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it” questions and check the sensitivity of
their solution to the probiem formulation
and assumptions: Finally.a complex,
slightly open-ended problem is assigried.
Open-ended problems are ones that are not
completely-described.- Students zre Aot

informed.as to which aspects of the system
should be included for analysis since,
typically, they get no such direction in the
“real” world. The student groups formulate
and-solve this problem using the computer
package. Discussion anc interaction are
required since the solution is sensitive to the

formulation anc. asstmptions.

Each grouo presents its hndmgs in botr an
oral and a wrnitten report.

attention_on such issues as.energy_ . ..

productlon hazardous waste; air pollution
acid rain; and wilderness areas. Cooperative
group iearning with structured controversy
is featured as the format. Controversy exists
when one person’s ideas, information,
conclusions, theories, or opinions are
inccmpatible with-those of another person,

and the two seek to reacks an agreement

(dohnson and Johnson; J382) Since
coﬁiraversy is an inevitable part of any
group's natural interaction; it follows that if it
iIs managed effectively, controversy can lead

to an exciting and effective group learning

o

experience. The course focuses on content
acquisition and on heiping students deveicp
collaborative skills {through small group
work),-constructive conflict management
skills (through structured.controversy
dlscussmns)fandperspectwe—lakmg skills

(through presentation and discassion of
different perspectives on each issue). This
procedure is described more fully in
Jéﬁhébh Jdﬁriébh 'érid Srr'iiih (iri brééé),

Challenges and How to

Deal With Them_.

Reslructurmg coarses from a. Iecture 1ormat
to a student-centered; smali group format in
which students tecome actively engaged is
both rewarding and frustrating. The switch
from lecture to learning-groups requires that
the instructor prepare plans for-student
activities rather than lecture notes. It also

|nvolvesprovmmg students. -with access to

materials, inciuding handouts with

descriptive materlal concepts exarriples

bandoning tre notion that lectuiing
- and teaching are one and the same
W i probably the most difficult
problem which a faculty member.. . .-

contemplatxngactlve learning imight face:

My emphasis is on students becomlng self-
directed learners, so | focus on helping
them develop personal resources to come to
grips with material they are trying to master.
I lé'ct'u’ré 'o'n’ly Wh"é'ri I th’i'n’k it Will d'o' 'r'n"o"ré

of Teach/ng T/r)s A Guidebook for rhe
Beginning College Teacher, claims that we

do not need to lecture when concepts are

28

~As testimony to the
effectiveness of this

approach; we were able

to Jeach consrderably

more than in the
previous year wrthout
any student complain
about overload.”

23
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avanabte in printed form at an approoriate
level for our students. In general, print )
presents i'rifdr'rt‘i'atio'n in a.form which can be
covered more rapidly. and in.avay more

accessible for retrieval than do lectures:
Students using printed materials can choose
their own rate of learning: they can review,
they can skip. and they can vary the order.
Lectures can, however, help students get-
up-to-date information, summarize materials
scattered over & variety ot piihted souices,
provide structures to help students read. ..

more ettectlvely,,and have valoe apart frem

their cognitive content.

I have aiso tound that | must be very careful
with evaluation of-students working in - -
learning groups. If grading is conducted in
terms of a normal distiibution s’t'u’d'e'rits’ are
encouraqed to compete with one another
ard.are onscouraged from nelpmg one ..

another. There is a great deal of evidence
supporting the fact that students who study.
together and question one ancther are likely
to learn more than those who work
individuaily. | do 1ot give students the
impression that they're competing with.
other students for a grade.-Instead | set-up

ctiteria that atenoncompetltwe {such as_

certain numbers of pomts or percentages of
correct answers; or better yet; specific
qualities which will determine grades) and
are not reliant on the student's relative ciass
standing. My most important objective is to
develop students’ motivation and skilis for
continued learning, problem solving, and
application of couzse learning-after. the

coarse is over: The testing and grading

system | use, therefore, puts these
objectives as primary.

The Rewards

Learning how to learn throughout Ifeis a
basic skiil which | promote in every way |
can. | believe-that students will be
empowered if they are allowed to use their
strengths, and that questioning, talking, - -

listening, expeﬂmentmg and observing are

central to the acquisition of this basic skill.
All sheuld be encouraged in learning
situations. Content is central to iearning but
many views should be presented for dealing
with any prob'em, issue, concept or other
matter to be learned.

Washoutd trust students to sort thmgs ou?

and help them develop techniques for
dealing with information. We should also
help them learn {0 anaiyze a situation so
they may discover what information is
lacking in order to develop a rounded
picture of what they are studying. A.
structure that-supports students andguades
them toward the desired outcomes withoat

control.mg them mapproprlately is one of

setiing autonomy-oriented limits. Traditional
teaching. where students read the textbook.
listen to lectures, work by themselves on
assignments, and try to eutperform their
classmates on exams, wiil riot be as effective
int dchieving thie goals ot education outlined
above as will group learning strategies:

The rewards assoc:ated with learning

groups are many. For students; learning
groups provide a useful means for
developing transferable skills; students learn
how to seek out information, how to learn
and work collaboratively, how to define -
problems, how to design solutions, how to

write_and communicate effectively, .and how

to grapple with intellectual disagreement.

29
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tudentsrepouthatiheyhke -

) working with others in spite of

some difficulties such as.

scheduling out-of-class meetings. Actually,
students become quite adept at-handling the
day-to-day problems associated with
working collaboratively with others.
Students are atle to manage larger, more
compJexarid often more mterestmg __

problems without feeling overwhelmed;
often they take the initative for their own
learning beyond the limits of the
assignments, and spend mcre time serving
as resources for-each other,-sharing -
information, and producing high quality
p"OdUCtS than the‘ do ih Other courses.
Comparison with_previous experience

showed that students understood the

material better and tended more often to go
beyond the information given than when the
courses were conducted in a lecture format.

In addltlon there is con5|deréble research
(Johnson; Maruyama; Johnson; Nelson &
Skon, 198%; Johnson, Johnson &
Maruyama, 1983) which-indicates that
cooperative active léarning is superior to
competitive, individualistic learning, in
which studerits work alone on their own set

of materials at their own pace. to achieve a_

preset criterion of excellence in promotlng
1) higher comprehension; understanding;
mastery, and retention of facts, concepts,
rules, and principles; 2) higher motivation to
learn; 3) more rapid transition to higher
stages of cognitive and -imoral reasoning; 4)
mora positive attitudes toward the subject
matter being studied, classmates and.

teachers; and 5) collaborative competenc1esA

For faculty the. greatesi reward is the,

respor.se from students. S‘udents often
report that the Systems course; for example;
is the first course in which they were
encouraged to work with other students.
They espectially like the teamwork. Since
teamwork is an.important part of gradudtes
professional.activity, it.is important.that they

experience it inan instructional semng The

students’ discussior, and level of reasoning
on the assignments ciearly showed they
were getting enormous benefits from their
discussions of open-ended problems. it was
stimu!ating to see students uncovering
dsperts of problems and algorithms which
had been overlooked by.students working
mdwn:iually in. previous classes: As

testimony to the effectiveness of this
approach, we were able 10 teach
cunsiderably more than in the previous year
without any student complaint about
overlcad.

at the. Unlversuynf ermesota has shown
that these procedures can be effectively
applied to the education of college students.
Students learned to work with one another
more effectively; managed larger, more
complex problems readily;-reported that
they hked the cooperauve learmng

assngnment (&mith; Johnson & Johnson;
1981):

LY.
o
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Cooperative learning procedures have
several important contributions to make to
coliege education. The use of the
cooperative goal structure approximates
more closely the ictivity of real world
employmerit and problem.solving; allows

students to tackle larger, more comphcatcd

and often more interesting problems without
feeling overwhelmed; aliovs students to
sarve as resources for each other, hence
taking some of the pressure-oft instructors
and teaching assistants; and al'ows students
to expend morc effort on sharing ideas and
on producing quality products, and. less on

eaimgn!her students on performaﬁce

measGres:
4” nowledge and skills are of no use if
the student cannot apply them:-in
\ cooperative interaction with other -
people: I' does no-good to trair a studernt it
he or she does not.have the competencies

needed-to-apply. his or her. knowledge and

technical skills in cooperative relatioriships
on the jeb; in the family and community,
and with friends. The most logical way to
emphasize cooperative competencies as
learning outcomes is to structure the
majority-of academic learning situations
cooperatively.

WL

Where to Get Help

I'd Jike to-emphasize that the- books and
articles of David and Roger Johnison- prov:de
Clear procedures, helptuu;uggestlons and

research sopport for cooperative learning.

The Gooperétl ve cparning Center; located in
room 202, Pattee Hall, has a large amount of
material. Learning it Groups, edited by
Bouton and Garth, also _has useful advice on
using learning groups. Goodlad's Learning
by Tedching provides superb guidance on-

all aspects of tutoring- Rationales for active

learning and additional benefits to students

are described in Astin's Achieving
Educational Excelience.
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Terrie M: Shannon

imuiation teaching strategies can
be-used very effectively with

university students to achieve more
active involvement in learning. Siiniulation in
the classroom can be classified as one of
four types: 1) role : play, 2) simulation.games,
3) simulation exercises; and 4) computer

Y . In all simulations, part C|pants
are given an opportunity to experience what
a specific situation might be like and to
practice how to behave in the given -
circumstances. All four types of simulation
can help make abstract coricepts more
concrete, and thus more understandabie, for

stodents:

Role play involves spontaneous enactment
of a given situation. in a simulation exercise,
students are put into a position of physically
feeling an abstract concept, such as
discrimination. SiiﬁUlétibh games-provide
opportunities for students to practice

something without the penalties which

might be invoived In Eeaitty Pomputer
simulations include a wide varlety of
sinuiations currently available as software
for microcomputers.

The four types of simulation differ in several
ways.-Roie play and simijlation experiences
are less stroctured and ate. non-competitive:

Simulation games and computer simulations
usually are governed by specific playing
strateqies or rules; and they often include a
reward or payoff to the “winners.” The major

Terrie M. Shannon is an assistani professor
of child and family development at the
University of Minnesota-Duluth.

focus of this chapter wiil be on simuiation
through role piay. Uses of the other three
tynes of simulation w:ll be sucgesied at ihe
end of the chapter.

Ore of the major advantages of simulzation

asa teachmg strategy is that students are
actively invoived on an affective level as wel;
as a cognitive level. Probably the most
common reasons for using roie play are to
affect atuitudes and to increase awareness of
interpersonal problems and issues inherent
i'ri a giveh situatioh (Kdz'r'ri'a’ et al, 1978) Role

cogmtlve ajtectlve .and psychomotor

domains. Joyce and Weil (1980) state that
the role playing mode! of teaching is
extremely versatile, applicable to several
important educational objectives: "Through
role playing students can increase their
ability to recognize their own and other
people’s feelings, they can acquire new

behaviors for ﬂandlmg preuousty difficoh

sitoations; and they can improve their
problem-solving skills."

What is role-playing? According to Kozma
et al (1978) there are basically two types of
fole plays. In the first type, players
exchange for the role and pattems of.

another person. The role players attempt tc
speak; think, bekave; and tee! like the
person they are playing. This allows the
student to identify and empathize with other

people and their probiems.
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-, . . role play involves
spontaiieous
enactment of a given
situation.”

28

fi-*he serond type of role play, the
players relain their-own roles and
behavior.patterns, but act as if they -

werein a dlfferent sitoation: This type of

role play is useful for the trammg of épeCIflc
interpersonal skills; such as counseling;
interviewing, or handling conflict. Role
playing done in this way can_be used in
conjunction with modelirig. Ore person can
demonstrate the particular beh: vior and
students can then practice it in a role play:

How to Got Started .

Some students are usualiy reluctant to play
a role in front of the ciass in the beginning.
it usually works weli to start gradually and
infarmally at first. For instaace; if the topic
were parent/child communication, you
colild have stiidents work in pairs to enact a
typical parent/child conflict. The teacher

circulates among the pairs; unobtruswely

listening to the conversations, and
intervenes only if students need assistance.

After a few experiences with simultaneous
role playing by the entire class working in
pairs,-it usually works well to ask for some
volun.eers to repeat their role play for the. -

tlass, 50 the situation can be discussed as a

groap: It has been my experience that
someone usually does volunteer. {On the
rare occasions when there were no
volunteers, | have asked specific students to
repeat their role play situation for the class. |
usually choose $tudénts who are Outgoing,
and whose role play will bring cut specific
points important to the OUJGCIIVES forthe.._

class:) It is often helpful to have two or three

pairs o1 students role play the same
situation for the class and thus illustrate that
there dre many possible solutions to most
situations:

If the class is broken into learning groups,
the students get to know the other students
in their group fairly quickly. Ir: this situation
you can begin with simultaneous role
playing then have the pairs repeat their
plays tor their learning groups.

There are two ma;or advantages of havung
all studenis play roles simultaneously. One
is that, instead of passively observing; all
students are actively involved with the
content of the class. The second advantage
is that it i< iess threatening to play a role if
no one is observing. Here the pldyer can
concentrate on-the role-itself rather than _ -

worry aboat the impression on an audience:

4 hen students seem comfortable
with role playing in pairs, the size
of the group can be expanded to

include four or-tive members. In many -
instances, it is helpful to assign one student
in each group the role.of “cbserver” with
specmc suggestions about what aspects ot

the role play to note: Foliowing the play, the
observer provndes feedback to the players.
Depending or: the feedback received and
the purpose of the play, it is sometimes
he'ptul to allow time for the group to replay
the situation. There are many variations of
role piaying including role reversa! ano cut-
in rale playing.
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Role piay is the most effective when the
éitUétibn id bé biéyéd is fﬁééhihngi

if the role play involves-a pa;em/chlld s

conflict; the stodents can decide who will be

the child and what the age and sex of the
child and of the parent will be.

The analysis which follows the play is as
important, if not more important, than the
role play itself. The instructor rieeds to plan
dlscussmnquesuons carefullv todevelop

the anticipated learning: If the disc.assion

questions are replicated and distributed to

student palrs or groups; there is more active
involvement of students. Discussion of
questions by the entire class can tollow if
time permits. !f student answers are written,
they can b"e collected for teacher response
and/or grading.

The process the mstr..ictor uses to teach

useable incident or situation, 2) briefing the
participants and observers effectively, 3)
cutting off the role play at the point of
maximum learning,-and 4) analyzing and
possibly repiaying the roles. Edch stip is

a skill-thal is fairly-easy LoJeam oo

Suggestions for each are given below:

Joyce ana Wei! (1980) recoinmend the
foliowing for sources of situations for role
playing: “Films, 1ovels, and short stories are
excellent sources, and problem stories or
outlines of protlem situations are
commonly used. Problem stories, as ihe|r
name. mehes are short narratives that

descnbe the semng circarnstances; actions

and dialogue of a situation. One or more of

¢

N

the characters face a dilemma in which a
choice must be made or an action taker..
The story ends unresolved.” Joyce and v/eil
describe four types of social problems
amenabie to exploration tiirough role play:
interpersanai contflicts, intergroup relations

involving stereotypes.and pm.jUdlCES
individual dilemmas, stch as value conflicts;
and historical or ccntemporary social
problems that nzed 10 be confronted.

he briefing of participants and
observers can range from very
- I - detailed explanations.to very vague

or opﬂn ended suggestions._Usually when

students are not experlenced in role play,
more detail and structure must be proviged
when "setting the stage” for the piay. As
i'h'c'y bétbﬁié 'rh"o"ré ébttétbiﬁéd ib rbié piay.
complexu y. Usualiv the most helpful
feedback to the players comes from
observers. well instructed. in the aspects of

the role play maost importarit to observe:

The skill of knowing when to stop a play
probably comes through experience. Kiemer
and Smith (1975) advise the instructor to -
"stop the role playing at a high point even if
the students appedr to warit to go on.” This
disruption will. make_the discussion start

moch more qulckly and. emouonally than

when the piaying is ‘finished.’ Kozma et al
{1978) suggest that the instructor stop the
roie play "if it becomes unmanageabie or
threatenirig to one of- the players. The play
should be stopped wher the objactive of the
piay is reached or otherwise after three to
Six-minutes.” My auvice is for instructors to

trast their own instincts herev
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Thé Vé'ljé Of rdlé bléy éé é Iéérhing

analy5|stolIOW|ng _tive experierce. Thm IS

largely. determinad by the skili with whicii

the instructor leads the discussicn of the
play. One may focus on affective or
cogriiive arsas, depending on the types of
questions asked following the play.
Discus¢ion questions can inciude toth
alfective and cognitive issues. Here ure
exarmples of general discussion gquestions

for analyzing a play:

a) How did it fee! to play this role?

b) How accurate were you at predicting the
actions -and reactions of the other
players? . .

if the other players dld not act out 'helr
ro'°s in the ways you expected. how d.d
- you want_them to react?._ . ___ o

c

~~

d) What other approaches to reaolv.ng the
situation could have been used? What
will be the consequences of these?

e) Would other approaches or decisions
have been more effective? more

~ satisfying? more realistic?

f) Were the actions and feelings of the role
players (ypIC?I of other people in similar

situstions?

How realistic was the situaticn as

played? If it was not realistic; or seemed

over-simplified, what other faciors would
provide & more accurate pb'rt'réyél of the
situation?

What generaluzauons about r*uman

behavicr can be drawn from this play7

E?, :

~—

h

The dlscussion guestions mﬁst be rela‘ed to
the learning objectives for the lesson. If the
objectives were noil accomplished by the
play and ensuing discussion, it may be
desirable to replay the roles in a different

way. The situaticn could be replayed with
the same students playing the same roles.
the same stiidents reversing roles. or with
difterent studerits playing the roles.

y ome of my most successful role

» playing experiences have focused

on family relationships and
parenting. One example is based on Virginia
Satir's work -in identifying and describing
communication styles. | have two goals for
stodents: 1) to be.able to Ldemufy the five

commun.cauonstyles when theysee._ .

examples of each; and 2) to expenence how
it feels to use the different communication
styles. The first goal could be achieved by a
lecture or a film demonstrating the
communication styles of blaming, placatiag,
distracting, being super-reasonable, and
leveling(Satir, 1976).-Role play is the. loglcal

teaching strategy to accomplish the second
goal.

Stucients are divided into qroups of five and
given assignments fcr both a role and a
cemmupication style (e.g., mother-nlacator,
fatner-blamer, teenage daughter-siiper-
reasonable, younger son-distractor). The

fiith person acte as. observet 10 be sure the

nlayers remember to gse the assigried
comraunication styles. A problem situation
is described and the “tamilies” try to resolve
thé bidﬁléfh ééCh 'u'éi'n'g' Hié/ﬁer éSéigiiéd
1ollowmg the play cen?ers on how it 1e|t to
be in the role of blaming, or of placating,

etc: Playe;s describe what they liked and did

not ke about each of the.communication
styles. When all students seem to
understand the various styles well, we
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d|<CUss the ' soluuons each famlly reached

and how satisfactory these are likely to be.

The final part of the class involves replaying
the same family roles and the same problem
a second time, this time with all family
members using the communication ~tyle
Satir_calls - ‘leveling.” The discussion -again

centers on how students feel when leveling;
and we compare the effectiveness of the
communication in the first and second

arfeued S'Averal sdid they visitec or phoned

~r wrote 1o their grandparpms or paren:s as

a result of this class ex per.ence. i zm not
certain what [actors were crucia' to tne
eftectiveness of this particular play; but ¢

Joal of developing a sense of empathy
toward elderly people was certainly attai,2d,
at leas! for a time. Here, again, role play had
gﬁefqlgntnal to make a very powerful

emotional impact on students:

 ole play has succeeded as a

plays. This technique has been successtul in
accomplishing hoth of my gaoals for the
class.

’ teaching st'ra'te'g”y in all of the social °. ... role play may be
rrrrrr helptul in the
attainment o7 higher
levels of cognitive
development.”

tcpics. Creative mstructo sin dlmOS( any

A"‘D(hé! suc;esﬂul role Dlay expeuence has

are2 can think of ways to make Ieamnng

“come alive” through use of role play or

O
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been used to develop more posit.ve. _

attitudes toward clderly ceople This play
invelved more eiaborate preparation,
|..cludung semng the stage torthf- —o.e

Hello in Tnere,
was used to descnbe Me llf" of an elderly
retired couple a veriety of. poems.was read

Cepicting scenes in *he lives of old people:

Visuals included photoqraphs of elderly
mer, and women of many racial and ethnic
groups and a fiim entitied "Minnis
Remenibers” which shows an ¢! woman in
a nursing home and flashes back to-the time
when she was a young wife and mcther.

Students were then ngen a letter wrmen by

Minnie; expressing her deep loneliress and
her need to be iééééﬁiiéd They were asked
to play the situation i small groups to show
how they wouid respond to Minnie. We did
not discuss this play as a class, but most
studerits were still discussing it in-their siall
grouos even after class.-Many of the
E'udentsJespt)nded 10 this play in their

journals and some seemed to be ply
.l A

other simulations.

Many otner types of simulations-exist,
however é detéiléd diéCUSéibh of them is

Nonetheless; | would iike to ercourage

peopiea to consider eXpeiimenting with

simulation games and computer
simulations.

Simulation games zllow students to plan
strategies and make decisions that are
similar to those in rezl-life situations. )
Simulaticn.games usudlly involve competing

groups of ptavers and ascaily provide ruies
of play.
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... one of *he most

important chaages that
i see in sh:dents as 2

cesult of role playlng i
3 change ir thelr a‘ﬁlhiy

to understa. .I mher
people’s points of
view.

32

The number of computer simalation games

has been mcreas.ng rapndly and the quality
of the games has been improving. A few
examples from recent journals will illustrate
the ty'pes of-games-in use at-the university
level. An ariicle by riirti M. King i Teaching
Sociology (April, 1988).includes a -
description of & computer_game mmled

"Sex Roles” designed for coliege socnolcqy

classes The spring 1985 issue of Jour.1alism
Egi-cator describes two microcomputer
ames developed to teach pre-journalism
students to lccateé anc evaluate information
Jsed in mass media messages. In Teaching
Politibal SCieﬁCe (summie: 1983), two
computer simulation ex2rcises die

explained: Ona allows pol:trcal scignce and

foreign language students to olay nationa
decision-makers; the second 1s an
mternatlor\a. futures s.mulauon wheié

=nergy and ugrnculture{ssues. These are
just a few examples of the many simulation
games availeble.

Chalienges and How to

University students who are used to sitting
nassively threugh leciures may resist at first
the effort it tikes to become moré actively
involved inearning. Using a gradual -
prugression. from simultanecus role piaying
in pairs to.role playmg in small aroups o

role playmg finally in front of the ciass
seems to make this teaching strategy less
threatening an3 more enjoyable for
stiudents.

For a varrletry o[ rE&s0:1S.s0me- InStructors do

not feel very comforiable asing role play:
One rzason may be that he/she has less

. ontrol over the way the ciass will go using
the role play method as zompared with a
lecture method. It takes considerable
experience to predici dccurately how a
part.cular group will resporid to a given rule
olay sitgation: Instructors who like to have a

quiet. ordeny classrocmi may disiike the
noise and corfusion that occur in role
playing. According to Kczama et al. (1978);
instructors who characterize themselves as
"person-centered™ or as “intellect-centered”
are mure 'ikely to function well with role
play. Instructors would not find role play a
very etficient way to deliver or demonstrate

knowledge:

Some instruciors may not use the role play
method because there has been littie
evidence of the superiority of this teaching
method ovei more traditionai methods ot
instruction. Much of the research which has
been done has focusezion effectiveness

with elementar/ or secondary level stadents:

After a revievs cf the sparse literature relatad
to role piay at the university level, Kozma et
al. {1978) state, "Thus, it seems that role

pléy is u%éfui io' précticé ihté'r',)é'rédriél ikil:’s

chenges may not be stable and do not
neczssarily transiate into behavior.”



Just as the characternistics of the instructor
mayv determine his/her attitude toward role
play. so the charactieristics of the studen's
may atfect their preferences toward ditferent

teacriing st'atpgms Many. recent research

siudies have identified various aspects of
students learning styles. Some of the
factors which affect a student's abiiity to
benefit from a particular situation inciude
the stage of ccgnitive developmeiit. the
learning modes preferred, and the way
inforraation is process:d by the brain. For

example stodents who. prefer abstract

learning would be more likely to benefit
f.om role play expe.iences than students
wr0 prefer ihe “concrete and sequential”
presentation of class content.

One additional potential trouble area for role
play shouid be mentioned. If over-used. role
play.is LIkely to lose its teachmg

effectiveness;

The Rewards

The major rewards of role play are the
excitement and active involvement it-brings
o the classroom Both cognmve and

‘eachmgmethod Studems ha\{e been very

positive aboat their role play experiences:

From the intensity of the role playing and
the discussion following. it is clear that
students are emctionaliy involved with the

content.

he role of the inStrUC’dr changes in
a positive way when roie play is

gsed: The class.is more stadent-

centered while the instructor acts as

explainer; coach; and facilitator rather than
as the source of all knowledge. -, &

One of the most importan* <hanges that |
sce In students as a resuit of role playing 1s
a change in their aoility to understand other
people’s points of view. David and Rcger
Johnson (1978) state that "oiie of the most
critical competencies for cognitive and
social development is social perspective-
taking. Sociai perspective-taking is the
ability to uniderstand how a situat:on
appears to another person and how that
person is reacting cognitively and
emotionally to the situation. Perspective-
taking-is-a central process underlying -
a'most all interpersonal anc group skills. It

has been found to be related.to effective

cresertation of information; effective

comprehension of information; the
constructive resoiution of conflicts,
willingness to disclose informetion on a
persona! level, effective group probiem-
solving, cngperativeriess, positive attitudes
toward others within the sarme situation,

aatonomous moral ;udgmem intellectual

and cognmve development; and social

adjustment.”

ih édditidh tb ﬁéibihg StUdéhts déVéldp
helpful in the attainment of hlgher levels of
cognitive developmient. David Hunt {1970)

nas identified_four levels of Ccnceptual

structare accordmg to.the riumber of
dimensions peopic use in relating to the
environment and to the interrelationships of
these dimensions. An individual at a low
complexity-levei uses categorical, absolute
thinking, while people at high complexity
IP’\’/'els' can sew complex situations from a
variety of points of viev and can -

simaltaneously welgh the effects of aifferent
viewpoints,

38
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According 10 Hent ana others, the best way
to help people move toward greater
compiexity and tiexibility is to expose then
to trairnng which pulls them to the next
higher level of development. For students at
the iwo lowest ievels. the training should
help the student to recognize that ditferent
people have different vantages from which
they look at the world; and to begin to take
on the points of view of others; seeing how
thiey operate in situations. Role play
experiences provide just such opportunities
for students.

Where to Get Help

The authors | have fcund most heipful for
describing role playing and simulatici
games are Joyce and-Well {1980), Klemer
and Smiith {1975}, and Kozma et &l. (1978).
Other good references include Milton . -
(1978), Abt (1970}, and-Tay!lor.and Walford

(1872). A helptul journal on simolation

games is Simulation and Games — An
International Journal of Theory. Design and
Research (Beverly Hills: Sage Publications).
The best directiens for and examples of
simulated experiences can be found in:
Pfeiffer and Jones (various dates).

(ICIE
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Strueturmg Centroversy

n the Classroom
Dzborah Deemer

ontioversy in the classroom can
enhance student motivation, - -
mastery of the material, and skills
in communication and confllct resolution.
Structored controversy.can enter the -

classroom through discussion or debate as
part of the forma! course curriculum: Even if
you limnit student participation to_ a question

and answer period, the door is open to
individuals who warit to chailenge your
opinions or disagree with the most basic
information you hope to get across.
Controversy is even more likely when

students are asked to Pal'IICIpa(P ingroup

discussions; solve. ploblems together; or
work in group pro;ects. In any event;
controversy is aimost in:.vitabie when
students become actively invelvad in the
learning process.

Bul wtuLe contr0versy can faculnate Iearnmg

and personal developmem italso has.the

potential to block constructive work and
foster negative feelings. Learning to deal
with controversy takes patience and .
practice, but when handied effectively it is
stimulating, builds healthy, positive
relatioriships, and fosters creative solutions
to problems. The ideas whicn foilow cdn

help create controversy that is fun and

prodactive; and help resolve mterpe:sonal

conflicts that may arise whenever people
work together.

Daborah ﬂeemar is a douoral cand:date in

educational psychology at ihe Umversny of
Minnesota.

¢ o

r a2

How to Get Started
. Determme the approptiale format for the

discussion. N.R.F. Maier (19€3) believes
there are only two gerieral classifications
of controversial discussion: a problem-
solving discussion and a persuasive

discussion (or debate): In a. problem-._
solving discussion; students attempt to
formulate a workable solution by
studying various aspects of the probiern,
|dent|fy|ng barriers and various avenues
golve the preblem, and developing a
solutlon which takes all reievant-

mformauon into account. In contrast in a

persuasive discussion; stodents begin.

with preformu iated solutions and seek
information ana opinions that will justify
their position. Whereas in the probiem-
solving discussion students work to
resolve their differences by formulating
an integrative solution, in a persuasive
discussion they.zlart with predetermined
solutinrs and attempl to solidify their

initial perspective:

The debate format tends to motivate
ét;jdéhté tﬁbké ihén bi’dbiéfﬁ sciVihg

parucular situation: However, even with
role reversal and the assignment of a
finai group report that covers both
perspectives, a balanced integration of
material is rarely achieved. When
students succeed in attempts to integrate
the persbectiVes you probably-should
question whether the topic-that you

choose was of s(imcnent interest;
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CQnttqversy n the

classroom can enhance

student mouvatlon,
mastery of the material,
and skilis in
communication and
contiict resolution.”

[
[«

Students find problem-soiving
discussions relatively iess stimulating;
but a fuller examination of the probiem,
with-an eye towards ihtég"réti'o’h, is

2: C*mosean appmpnaze topic.. You can

either select a topnc for d:scussuon or
encourage students to raise questions
and express opinions about material
already covered. If you want students to
diéCUé*‘ é idbic df ydUr CHbiCC you can
pam"spauon |7 you eelect an issue that
involves attitudes; then mtroduce the
topicina way that makes the issue

personal 2r concrete:

3. Provids specific ins* .ctions. You

facilitate controvercy when your - -
statement of the task is specific. Maier
recommends that yo'i structure the task
to separate the process of generating
ideas from: that of evaluating-them. For

instance; you mlqht want to provrde

instructions simila: io the example below:
Your group needs ‘o idzntify the four
best argumierts ior oullawing the use
of iQ tests. First you need to share
your views. and make a list of-all the
arguments you can identify. Don't be
critical or +valuate the arguments that
are proposed.at this time: Pt your

energy into helping each o'her
idantify and communicate 'deas;
regardiess of {.ow absurd they may
sound. When your list is relatively
complete, then go back and seléct the
f2ur best argu.nents. You shouli be
prepired to report your COhC!USiUﬁS to
the class in about thirty minutes:

Taik about.:ire “rules of constructive
controversy " prior to the debaie and
remind students of them if the discussion
gets out of hand. The following principles
outlined by Karl Smith serve as a useful
handout for students -

e |am critical of |d=a>. nat people [

challenge and refute the ideas of

indicate that | personaily reject
them, )

¢ Remember, we are all in this

together, sink or swim. | focus on

~oming to the best decision

possible, not.on witning. - . -

o | encouarage.everyone to participate
and to master all the relevant
information.

* | listen to everyone's ideas even if |
don't agree. -

® | restate what someone has sand if
itis not clear. -

o lhrst pring outall Ldeas;and 1act<

supporting all sides; and then ! ! tr/
to pat them together in a way that
makes sense.

e | try to understand ail sides of the
iIssLe.

¢ | change my mind when the -
¢vidence clearly indicates that |
should do se.

Yo N
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5. -vovide sofficient time for aiécuééfbn'

The amount of time allocated for the
discussion depends on the ccmplexity of
the issue and size of the groLp. What's
important is that you allow enough time
to resolve differences.

6. Help students reformulate tho quesflon i’

the debate becormes too beated if .

students argue heatedly and it seems
they are unable to get past their imtial
perspectives, you should intervene and
help studenis reformulate the problem. If
students continue in a competitive
struggle, there's never enough-time to
reach a solution, and they are likely to
hatbomegatlve teelmgs Theretore; it's
important to have students explore .
requnrements of the problem and draft a
new problem statement if the discussion
becomes deadiocked.

7. Try ﬁa'w'n'g srudenrs reverse sides a”nd

be very useful to have students 'estate

the argoments of their. opporents and. .

present any new arguments that come;to

mind. This exercise may help to diffuse
any prior animosity while it provides
practice in good conflict skills. However,
don't be discouraged:if students are
U'riré'c'e'p’tiVé ahd 1ihd it diHiCuli to-divorce

trouble with thls one:

M e procedures for organizing a
tformal debate are not dramatically

ll  different from those outlined for

informal debates. However, the following

steps may prove useful additions. ¢ i\
A

. Ass:gn positions. | 1 sruden{ opinion is not

equally divided between. the two sides;

aSSIgnments can be made by the Hip of a
coin.

. Help students prepare for the debate.

Each group should pick one or two -
Studerits to represent them in the debate.
Make sure the recruits volunteer; it's no

fan it people are railroaded into

particupation Emphasuze however; that
all students are respon5|ble to help their
representative prepare arguments for use
in the debate. The speaker is oniy their
mouthpiece and shouldn't be expected to
shouider ail tne work

Student. will usuahy help f youstructum

their partlf‘lpatlon | recommend that . _
each student get a pack of notecards and
record each argumant she or he comes
across. Group meetings are scmetimes
difficult to arrange, but it's easy to hanu
the speaker a stack of arguments on tre
way out of class. It also helps if you set
aside at least. part of one class period for

students to organize their arguments and

develop a strategy.

Students should organize the arguments
by topic. in this-way they can assess
where their position is strongly defended
and identify weak areas tt-at require more
research.-Making a file will also help

them oulckly build a necess ary counter-

argument when the debate is underway

42
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3 Eslabllsb the pfocedures Ior the debale
On the day of the debate have each
group sit together so the students can
readily exchange ideas. A few minor
details can add-flare, drama and fun.
Place a formal-lectern in the front of the
room with a pitcher Uf water and a glass
for.each speaker nearby. List the names.

of thespeakers on_the board inthe order

91 Vprrgsenta on and announce each one
at the appropriate time. Invite a few
coileagues to serve on the panel of

1udges and De sure to haVe a time- -

argument And while remforcmg the.

efforts of all partlcapants announce a
winner. Students are ant to be
disgruntled ii the debate ends in a draw,
so make sure one side comes out ahead,
even if by only a fraction of a point.

Challenges and How to
Deal With Them.
ach of the procedures outlined
above has its own set of problems.
m It seems that every time a solution
is Vv"o'rké'd dut f’o"r—'o"rié i§§Ué é héw diHiCUIty

almost always patment understandmg and
helpful in the resolution ot unexpected

problems: This section shoald help you

head off some of the more common ones.

First, when students participate in a full
class discussion, they may wander away
from the topic you want them to focus on.
When-a questlon is tangenual or at too high

not.to addre s that partlcular question at

that time; recommend a visit during office

hours to pursue the issue. Or you can
scheduie a time for students to generate
guestions or p'r'o'b’léms’.

Don't. answer each quesuon as it ajs rassed -

Instead summauze QUEStIOnS on the board:

in this way you don't evade questions but
facilitate the collection and communication
of problems. Then, at an appropriate time,
have the students themselves explore those
problems which are of common interest. In
fecture, for instance, you can provide
students with relevant background materlal,

bat let them assumarespansnbmv for

solving their own problems:
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If students work together in groups, you

shoald aiso be. prepared for interpersonai

problems and oatbursts of anger and
frustration. Complaints are common
regarding group members who won't do
their share of the work, or who dominate the
discussion in a direction that others don't
support. If you are-approached with these or
similar problems, don't take sides. Your first
impulse may be to sympathize. antitty to- -
calm the complainant down; or to disagree
and accuse him or her of being
unreasonable; but either approach is apt to
create even more trouble.

cordmg to Maler yoc snould Ilste’ but
won't react or evaluate. Let the students
express their feelings. Your role is to
understand and help the oersons talk about
how they teel. After the students have fully
expressed their feelings you should facilitate
the coliective. problem-solving process. If

the students seem stuck, ask.questions like:

"What is likely to happen if you act
differently?” “What will you do if that doesnt
work?" “Is it possibie that someone might
object?” Be careful not to pry, and ask
questions in a way that doesn't imply
criticism or shoot down an idea. The
atmosphere should be one of joint
expioration.

The Rewerds

ontroversy can add excnement to

positive relatxonshlps among
students and with the teacher. When
disagreements arise in the discussion,
interest is aroused, and studenits are
stimulated to seek miormatlon Controversy

can_also facilitate prohlem solvmg o

es and help establish skills and
motivation for mdependent inguiry.

Where To Get Help
The suggestions above are intended to help
you i'ri'c'r'eas"e the I'eV'el 61 CC'rit'r'o’Ve'rs"V in the

way Many of its ideas are drawn £r0“r1 the
work of N:R:F: Maier whose books can well
provide a fulier understanding of the
proresses of controversy. The debate
program of the Speech and
Communications Department is a usef.:l
resource for setting controversy in the

formal curriculum.

“The debate format
tends to motivate
siudenis more than
problem-solving

sessions:”

39



O

ERIC

Aruitoxt provided by Eic:

40

Using Active Learning

Thomas F. Brothen

research and publncatuon demands
B service-responsibilities, ancalack

of knowledge aboot teaching methods mean

that many professors continue to do what
generations of professors have done before
them — lecture. But there are alternatives.
This Chébter déscribés the cléss

psvchology course in which 270 students

enroll each quarter: Central to the system

described here is the use of learning groups.
Learning groups are a recent addition to a
teaching/learning system that has been
developing in-the General College since the
early 1970s when Professor Henry Borow
introduced active recitation into his basic
psychclogy course.

Brretly. Iedrmnq groups require students to
work together on tasks that teach them
concepts or skills, in this way, an active
discovery process takes place as stuuents
use their own and others’ resvurces to work
through problems or review exercises. But
anyone who has used learning groups-

knowsthere are probJems to overcome if

the process is to have the intended effect.
An aﬁbroach which deals with these
problems is detailed below. Perhaps its
description will serve to stimulate others to
adopt active learning strategies in théir
classes.

Thomas F. Brothen is an associate proféssor
in the General College at the University of
Minnesota.

in Large Classes

How to Get Started .

There are several factors which should be
considered when developing active learning
methods for large classes. Following the
guidelines below-may help you avoid

potential difficuities.

1. F/nd appro;:iriate classroom space. When
using learning groups or any active
learning strategies with large classes, you
will-find that an immediate, obvious
crobler is space. Most often, stiidenits in
a large class fill the room from aisle to
aisle. In the face of bolted down

aaditoriam chairs; it is not a perfect
solution to divide the class into groups. |
have divided my large class into 30
student segments which meet two days
per week in laboratory/recitation
sections. Here the problem becomes
more manageable — mostly because
rooms that accommodate. 30 students are

common._and are usually equipped with

moveable chairs.

2. Use teaching assistants i possible.
Without good teaching assistants, it
would be difficult if not impossible to
accomplish a great deal of active learning
in large classes. A loae professor.cau ..

easuylecture to 250 students: But if the
classroom methods involve active
jearning and students are completing
exercises, it is difficuit for one individual
to provide adequate feedback. ide. lly
students should be split into sections in
smaller rooms. With this arrangerment,
extra personnel are almost.essential for
proper mornitoring of group activities: |
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have used urdergraduate teaching
assistants and tutors with very good
re5u|ts Graduate btudent ass sstants are

. Eszabl:sh lear'nng ob;ecnves Clear;

specific course objectives must be
developed and translated into specific
student activities. It is relatively easy to
state objectives for a lecture course: a
bbd)l Uf khbwledge is ideritified and
stadents are.required to_learn it: Bot

when students are aiso sapposed to be

able to use that knowledge specifying
objectives becomes a more difficult task
for the instructor. The main {ask is to
decide what you want students to be able
to do with. whiat thiey are ledrriing. For
example, | expect my psychology -
stucents to be abie to interpret data .

tables based on human behavior, so |

have them complete several projects in
which they tabuiate data they have
gathered on their own behavior.

W'me the syiiab'us to give srudems as

active. leammg pamcularly in.group- ..

se'tlngs is new to many. students you

may finc it useful to prepare a more
elaborate syllabus than usual. First; it
heips studen‘s to have a daily guide to
the activities which will take place in each
class period, whether lecture or group
tasks. You might aiso-warnit to find room
in the syllabus to explain. what vwll be.

expected of each student in_ his orher

group. Finally, it is important in an active
iearning setting; as in any other class, to
make students aware of what criteria will
be considered for grades. In a class using
group activities as part of the graqmg

.2 £

system, students may be concerneg
about what percent of their grades will be
individually based and what portion will
rest on group-related work.

5. Prepare prar:nce materials.. lt you demde

to use active Iearnlng strategles you
have to generate activities for the
students. Instructors cannot just tell
students to “discuss the material.” It you
don'’t provide specific exercises for
studerits, you will be disappointed with
active learaing. Printed. assignments

seem {0 work best becausemey help
prevent problems of misinterpretation.
After several years of expenence with
handout materials, | currentiy use a
student study guide which | wrote
specifically for my course.

6. Use ?he srudents memselves a - - -

resources wheneverpossrbfe ina Jarge

class the sheer nomber of students
affords the opportumiy to use the
students themselves as a source for
survey data or behavioral observations.
Small groups can then be -assigned the
task of using the data, and in a session of
tite entire class, various approaches to

the data car. be discussed anzicorr*pared

In this Way. students gain a "hands on”
expenence with the research process and
can see for themselves that sometimes
researchers take different approaches to
making inferences about the same
information.
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“In a large class the
sheer number of
students affords the
opportunity to use the

students themselves as
a source for survey
data or behavuoral

observations.”

7: Provide Ieedback Perhaps the most
important aspect of using active learring
methods in a large ciassroom is their
potential for allowing instructors to
provide constant and immediate-
feedback to students. Because students

in-the large classroom.can-be separated

into smaller. groops, genera, ly the
instroctor has a hetter opportunity to get
to know the students and to speak to the
groups ¢ a more personal level than
might be possible if the class is held as a
large lecture session.

Takmg advartage of the opportumty o

provide feedback is.impartant: Although
many have had some exposure; most
students you wiii encounter wili be
unfamiliar with active learning. Thus,
they may be uncertain, as individuals or
as groups, tnat they are proceeding as
they should be. Supplying feedback -
helps mainta:~ student motivation and .3

likely to improve Gverall results:

A detailed description of my class will show
how | have dealt with the issues raised
above and, | hope, demonstrate some ways
to structure a laige class to achieve active
leaihiﬁg S(Udéﬁts attend CIBSS (Ugéﬂ‘ér on.
Mor.day, Wednesday and. Fnday aiid break

into. nine laboratory/recitation sections of 30
on Tuesday and Tharsday. Primarily they
are students in the General College; the
general education unit of the University. The
College attracts peopie with a wide variety
of academic 1ecords, abilities, and interests.

B he Wednesday class session Is the
only one that might be called
! traditional in form. This is the only
lectiire tiriie — an overview of the nine
W'eekly units. The ObjEC(iVE Of 1hi$ lecture is
notto transmit. IDfDUTi?ﬂOH DU' to DEID _

stpg]gnts develop a stroctare they can use to
understand material in that week's unit. Key
concepts are related to each ctier and to

concepts from other units.

The Friday sessinn is devoted to a weekly
gliiz and review. Students complete a 15- -
item muluple choice quiz_within_ a 20-minote

time limit. After the quizzes are collected;
students are shown the test items on a
screen while reviewing their answers on a
quiz record fcrm. It--~.s are explained and
'co'i"ré'ct én’év'vé'ri -giv. 5h StUdEnté th u§ receive

avallable 1o discuss items after the reveiw
session:.

The other class sessions are more explicitly
organized around active learning principles.
“he Monday and Tuesday 5¢ssions are
devoted to-data projects. This eleinerit of the
course is similar to, but does not cublicate.
thie content.of traditional psychology. -
laboratory.courses. The intent is.to gnvé

students an understarding of what most
psychology instructors would agree is
central to the field — the empirical approach
to understanding human behavior. The
projects are organized in a sequence
familiar to psychologists.
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On Mcnceay, siudents are introduced to a
~oncept through a mini-lecture by the
instructor and then take part in an
experiment or complete a questionnaire to

produce data: For exampla before ... ..

beginning a perception project reqairing
identification of difference thresholds
produced by a light apparatus | construcied,
! explain the threshold concept. Fora
project demonstrating serial position effect
in memory, studerits are asked to learn lists
of nonsense. syllables flashed on a screen

with a slide projector: Students take part in

these research activities as both subjects. .
and investigators; and the research method
thus becomes clearer to them.

On Tuésday they work in four-student -
learning croups to tabulate their pooled data

studem totors: The; analyze Ihese results

and discuss now they will answer the

project discussion questions.
™ ciore the Thursday group sessions,
- Students are expected to complete
project-questions and review
exercises (fill-in-the-blanks, study quesuons
and practice-quizzes) {from a workbook |

designed spemncallyjor this coarse:

Turmng in a complete set of correct
answers by the beginning of the Thursday
session earns the student two points {out of
300 total course points); an answer sheet
thdt is 95 percent corréct earns one point. A
coimipleted answer sheet aiso qualifiesa
student for two additional points if his or her

groupmrrecdy completes a matching

exercise: The matchmg exercises consist of
20 statements about the unit's material to be
matched with 20 key concepts and are

graded in the same fashion as the ﬁil’li@itiéi

blank questions {two points if ali 20 are
correct, etc.). Students are aliowed to use
their books or notes as resources in doing
these exercises. Later, in small group
sessicns moriitored by laboratory ieaching

assistants.or.student titors, students receive

yet another point if they contribute to the
group's discussion of the study questions.

In all of this, high standards are maintained
ih 'g"ré'di'rig' éhd bbihﬁé éke éWékded tb

Wﬂ‘h, course. Vma!erlral. To establish a sense o1
tommon fate.andto.encourage - - - - -

cooDerauon. students’ ‘grades are dependent

N part on their group's performance.

Because there are « number of activities and
assignments associated with the course, a
comprehensive syllabus is given to students
S0 they can be prepared for each class
sessicn. Ihesyllahuscontams a calendar of

daily class activities, a statement of class

procedures; and full information on grading
polizies; including the total points necessary
to achieve particular grades.

Teaching assistants and tutors are central to
this type of inistructional system, and care is
given in.providing them with training and

wnttew goidelines. to assist them_with their

work. Teacning assistants for the course arza
provided grading guidelines for each of the
student exercises and projects as well as a
set of-explicit procedures to be followed in
the laboratory sessions. In addition, |
supervise an engoing training program for
the assistants designed.to.address any
problems which might arise during the

quarter.
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Student iutors assist the teaching assistants
in laboratory sessions. The tutors are - -
undergraduate students who previousiy had

taken the course and- recewed high grades

inu: Only those students who showed

interest in tne class material and in working
with other students are selected. They
attend a weekly seminar on teaching and
learning for which they receive four credits.
The tutors assume responsibility for cne
laboratory section {onie or two tutois per
section) and spenid several weeks i lheir
seminar i eadmganc‘ discussing material
focusing on issues in teaching and iéé?ﬁiﬁg
they examine trair roies as tutors in the
laboratory sesstuns. Later they work in

i arning groups to research a topic of their
choosing (e.9: compulstve behavior. child
abuse, TV and behavior, etc.) under my-
guidance. Each group then does an oral and
a written presentation on its chosen toplc

g e teachmg assistants and student
tutors are important for several

] reasons. TAs and tutors are able to

provide immediate feedback to-the students

in their learning groups. Teaching assistants

can be instructed to return exercises and

projerts as quickly.as.possible and with -

extensive comments: 1n-group sessions; TAs

can serve as moderators helping 1o facilitate
group discussions. Tutors are also helpful in
advising students because they are available
while students are working and, as peers,
are relatively approachable and non-
threatening to students who might be
reluctant to seek out the irstriictor or
teaching assistants. They may also serve as

positive role. models for. students, becaose
they nave already suzceeded in the course.

Challenges and How ‘o

Ceal With Them ,

Some faculty may be initiaily unicomfortabie
with active-learning because it requires
giving up the role of exclusive spokesperson
ir the classroon:. Teaching assistants and

10tors become maore central in class
activities. Students may even attribite to the
textbook author exercises which the course
instructor slaved to create! On a recent class
evaiuation, a-student ot rmire -

commented tiat the-course instructor got
paid for-doing.’ nearly nothing.”But. . - -
changes in the role which. 1acu|ty mernbers.

play in the classroom have been evolving for

some time. A pioneer in the field of
psychology, E.B. Titchener, was reputed to
parade into his classroom in full academic
.egani, graduate assistants at his side, while
stiidenis stood at attention iintil he began
lecturing!

In addmon to changes in the instroctor's
role in tne classroom; students quickly
recognize change in their own roles as
classroom participants. Some students wili
i'rii/é'riéb'ly 'co'rﬁp’léi'ri of 'di)-é'er'rR 'o"r 61 the

|ntormat|on and they will expect the
instructor to pump (lecture) the material into
them in the manner to which they are most
accustomed; they are simply not used to

"working" in class.
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The active learning ciass provides a stark
contrast with the environment with which
most students are acquainted. When they
leave classes using active learning
exercises, studerits often complain. of bemq
tired. .One-even complained 10-me. that at

least he could sleep ddring a lectare! You

will tind that even the most initially reluctant
students generally adapt to the process in
the fong run and come to appreciate the
vaiue of the active learning process.

Faclilty using active learning strategies may
also find departmental colleagues. less than

|dealLy suppomvem the beginning: Some

may suggest that active Iearmng
approaches provide an easy way out and
that students need to learn from the
instructor — not each other. (I sometimes
ask th,em about the number of students in
their lectures who are sleeping, taiking,
looking out the window, etc.). Again, -
however, in the long ran most will recogmze

that students are commg oar of active
learmnc classes more entnusiastic and more
highiy motivated.

l_earning groups may: pose another
problem, particilarly in larde classes.
Studer\ts are used to survlvmg (or

the better students) are reluctant at hrst to
have their grades débenaéﬁi on the work of
other students. Forcing group members to
share some degree of common fate fosters
cooperative interaction. | tell students that
unless they plan a career as a lighthouse
keeper, they had better get uised to working
in groups. And in the long run, students

\‘y\‘

seem to realize that they are learning more
about the substantive course material by
working with other students as well as
jearning more about other peoplé in
general.

The Rewards Ll

ctive learning o.fers many rewards
. for both students and instructors.

. As measured by end-of-course
evalutions, student response to these
methow3 has been very-positive. But the
most telling comments have come to me
personally from my best students. They
express gratitude at having been able to_

take the course because they received SO
much individual attention and learned a
great deal. Exam performance has improved
ébiﬁéWhét o'Vér thé irédutibhéi iﬁéihbd OT
students are donng much more than simply
marking answers on answer shieets. They
are now better able 1o use the facts they

have learned

The side benefits to students with this
approach are also important. They iearn
how to work with others and are abie to
develop their commiunicatior and study
sKills. They also assume niew initiative in the
course. While it is often easy.for students to

walk into a lectare not having read the day's
assignment, it is more difficult for them to
come unprepared to a group session that
demands everyone's heln to compiete an

exercise.
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“Perhaps the most
important aspect of
using active Jearning
methods in a large
classroom is their
potential fcr allowing
constant and
immediate feedback to
students.”

46

ERIC

Aruitoxt provided by Eic:

Facuity who incorporate active iearning _
strategies inlo their courses will be amply
rewarded. Active learning is in many ways
less stressful than lecturing. Being “up" to
deliver interesting and animated lectures
each-class period is a strain, it is often -

disturbing for instructors to know that a
headache or.cold.has resulted in hundreds
of students getting Iess than their “money's
worth” out of a class session. On the other
hand, an active learning approach is less
subject to-temporary conditions such as
illness or the press of other responsibilities.

All this does not mean that asing active

learning strategies results in less work.
Indeed; there is actually a net gain in
workioad. But the additicnal effort is
rewarded when you see every student
aciively involved in what you are trying to
teach them.

Where to Get Help_

Aronsen et al. (1978) describe a classroom
technique that requires students to gather
the pieces of a “puzzlée” independently and
then work in groups to assemblé them ifito a
final product. Each student is involved in the
effort because he or she is responsible for
an important part of the puzzle, and group

cooperation is required tc complete the
tasks:

Bouten and Garth (1983) present analyses
of the use of learning groups in a wide-
variety of settings and-with different subject
matters. Brotheri (1984) describes three
2xercises used in the class described above.

Johnson et al. (1981) review a deca e of

research on cooperative !earning.

issues discussed here to contact me. | wili
be-glad to give advice, encouragement,
help, or solace as it's rieeded. | learried -
many thirgs the hard way — by trialand. -

error: Perhaps | can help yoo avoid some of

the pltféilg:

i
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Trammg Teachmg Assnst”’i i' Use

ost departments at the University
_ hire graduate studenits to perform
A teachmg duties. ' 'he motives for

doing so vary; but they always includs the

desire to help graduate students pay for
their education and the idea that some
practice teaching experience will help whep
the student gets a teaching position in a
university or college. Graduate teaching
assistants’ (T As) duties range from full
responsmilltyforieachmg acourse to

minor, behind-the-scenes. 1obs such as
grading exams and papers: With fuli
responsibility for the class; the TA i~eips the
débé'rt'r'riérit énd tﬁé UhiVékSity by bidVidihg
Iesser responsibility, the TA helps individual
professors deal with large numbers of
students who are enralled at the UnuverS|ty

especially at freshman and sophomore
levels.

Departrnents vary widely in the attention
they pay to the training and duties of their
teaching assistants. Some treat them as they
treat new professors: the-assistants-get a
copy- of the textbook, a standard syllabus,
and a grade book: Other departments invest
considerable time.orienting new TAs to their
philosophies and practices; and they
actively arrange reguiar contact between
professors and TAs through staff meetings
or seminars.

Donald Ross is a professor in the Eﬁg}héfw
Department and Composition Program at
the University of Minnesota,

e

to people |n departments wrich offer
something for their TAs some way between
the.extremes |.have just described. | assume

that the teachmg assistants ‘have partial

responsibility for direct contact with
students; e.g.; in regularly scheduled
recitation sessions where the professor is
not present {except, perhaps as an
observer). | also assUme that the department
condusts at least a few hours of training and
orientation for new assistarnts.

The main message I hope to convey is that,

by careful ana enthusiastic use of training
sessions, we can help new teachers do a job
that will benefit their undergraduate
students and give them experience and
confidence so that they will teach as well as
possible after or while thiey earn their

degrees.. By bunldmg J’Airaumng programs

on concepts of “active leammgf wecan __.

both model and sponsor classroom attitades
which we approve.

How to Get Started ,

First, recognize that master's or doctoral
ca'ldeaIes dare not very much like the
stadents they. will teach: They are unusual in

their achievements as underqraduatas they
did well in most of their courses; they had
well-defined and #vademic career goals;
they wished to be like their professors in
many-way$. To-a significant degree they
need to be reminded of the students who sat
next to them in imrcd’ucto’ry courses, those
who went o to major. in something else,

those wtio got Cs; and those who dropped
out of coliege.
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“In an important way,
opening up the -
undergraduate class to
students’ voices is_

paraliel 1o what the
professor is supposed
to be doing to help
teaching assistants
tearn their craft.”
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» econd, recognLZe that grad uate -

students; espeaally those whose
undergraduate experience came

from 2 iarge university like Minnesota, are
getting an exciting and new kind of
education. in ail graduate courses, but
especially in seminars, they are-in an
envirnnment where they can talk with a
professor who-will listen attenuvely who will

respect their ldeas and who will go out of
his or her way to foster inteliectual growth.
in short, new graduate students benefit from
active learning, perhaps for ihe first time
since they were the stars in théir high
schools.

The tralnmg of new 1ea"hmg assistants can

bz seenas. channelmg the graduate
students’ energies tc benefit the students
they will meet. Of course; the new TAs are
insecure about their jobs, but for most of
them, ail they need is their mentors
endorsement and a bit of practical advice
abolt how to use their time.

inthe trammg sessnons that we have used in

Composition for many years and that we

tried for the first time in English under a
northwest Area Program on Active Learning
grant in 1984, our major apprcach was to
model the teaching attitudes and behavior
that we wish the TAs to have. In both
Composition and nglisn, wrmng and

speaking are cemraJ activities: Since

speaking is easier to change our trzining
pegins with talking: we have the TAs talk a
lot. to each other and to the professor,

abou! everything relevant.

Sample Apphcatlons

In training TAs in English, we asked new
TAs to read brief literary works befcre the
sessicns bsgan In the first hour | lectured
about one work for atout 20 minutes, then
asked the TAs to form groups of four to
evaiuate the "mini-lecture.” The groups
selected peoo'e to repOrt on their _

evaluation, to suggesumprovements in the

lecture,.and to comment on the general
atmosphere of the experience (Were they
bored? Cid they take notes? \Was *he lecture

illuminating?).

This Sort of introduction cani easily be -
emulated in departments where the chief .
teaching activity is quutemfterem trom the

explanation of literary works. For example.
where case studies or problem solving
activities are central; the training d.rectnr
could begin with a relativeiy formal
presentation, followed by the same kind of
debriefing | just described. The point is to
have graduate students experience as. -
directly as possible whnat u;}dja;g{aduates

experience in.a 1yp|cal class session and;
cracially, to reflect on that experience.
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ﬂer the Iecture 1ormal A went .

_ through two otrier models — first _
the recitatiori: then the smal! group.
In modeling the recitation; | began by
asking for volunteer answers to my
questions. then pnintedly cailed on those
who had been silent. In the debriefing we
noted differences and | suught reactions
and tried to make the TAs.sympatheticto. -
the social and psychologtcal tensions of the
recitation clzssroom: Since the TAs would
probably use the recitation model for their
first teaching; this round was the most
obviously relevant.

While the small “learriing group” is probably
the b'es’t m'e'dium for te’a’chi'n'g' at any level, it
is the least traditional. Professors are -

tamiliar with it only in their best graduate

seminars; and they tend not to think of it in
the context of large undergraduate courses.
For our new TAs, we set up small groups
from the start to help graduate students get
to know -each-other and to encouiage them
to work together. During the modeling stage

of the training program, each group was

given a-different. quesnon about a literary

text to discass and report on;

In comparning the lecture; recitation, and
small group, the TAs became aware that
they had-been -most active in the smal!
group, where their views had been most
diverse and they had a greater.sense.of
ownershlpcwer the guestions. they had

raiced; The difference was mostprnnounced

when, at the end of the training session; the
TAs were asked to propose essay exam
questlon.. 1or the three works Ouestnons
!hey essentlally were Ilm\tg.d to the assueg IH]
had raised ii the lecture. The groups Had

riuch more dlﬂlculty in darriving at
consensus_about the good questions for.the

small group text, and the diversity of their
suggestlons began to reflect the complexity
of the literary work.

We have also sponsored a-variant of the
learning group moce! for TAS to try out
when they go to work for professors in

regular- literature courses. In the smaller

recitations; and even in the large lecture, it

has proven feasibie to spend part of the.
class time establishing informal working
groups of 4 to 5 students. We have used
these-for discussions of specitic literary
questions {"How is setting an index of
ché'ré'ct'e'r in the story read for tbdaY"")
After small group discussion.of 15 minutes.

or so,-the students write ouuhcmndl\uduaL

answers; an exerciseé which serves as a quiz:
Alternatively; the smali groups discussion
can be the stimwus for a regular, full-class
recitation. By going arcund the rooim,
overhearing the discussions; the professor
and/or TAs get excellent insight as to how
well the students understand the guestion

and its implications.

Chélléiigésa’h”d How to

Deal With Them

Both the professor and the teachmg
assistants share concerns about using smaii
giroups and active learning. Even after :
modeling the three classroom environmients,
the TAs werg inclined.to rely.on the lecture.

First; it was.a format. they had seen most.

often. S8econd, it gives the clearest feeling of

control; both control over mterpretatlon of

the literary text and control over what

happens in the classroom. Third, discussion

by students seems to be less “efficient” than

a well-crafted lecture. -—

ﬁj\\




“While the small _
‘learning group' is
probably the best
medium for teaching at
any level, itis the least
traditional. Professors
are familiar with it only
in their best graduate
seminars. . "
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t should be obvnous from the
previou. discussion that we tried to
promcle and encourage. small. _ .._

grovpamlvmes both by 1orcmg the new
TAs to svend scine time domg them and by
the general attitude that we tried to convey.
Also, by trying to give the TAs some
practize and some confidence that they -
could be in a classroom with several small
group discussions going cn-concurizntly,
we-tried. to get people-past the.fear that total

chaos arid anarvr'y would resuoit:

The issue of control over mteroretauon of

llterary WOIKS. happens to be under heated

debate among literary critics. Thus, to raise
questions 1s relevant and to ask beginning
graduate students to explore the topic both
in theory and in prartice is important.
Clearly, active learning works against the
idea of the teacher-centered classroomi, and
it-does force students to listen to.gach ..
othens views on the texts which are in the
the undergraduate class to students’ voices
is parallel to what the professor is supposed
to be doing to help teaching assistants learn

their craft.

Finally, it is long in the tradition of literatire
departments that we value class discussion
and we lecture but reluclamlyr Thus; there is

a general attitude throoghout the
departmem that lecturirig is not the hest
wady to teach our subject. Ever: by div:ding
up our largest courses into separate .
recitation sections. we still wind up with 40
or more ztudsn.Lin . We ~ope tha.
expanding TAs' coni: v and experience
will-help them become  -w classroom

resouarce:

The Rewards
By introducing new teachers tc a varie:y of
iéchhidUéé éhd —by mOdélinG those of Whiu:

wi ide range of thmgs they can do in their
Classes.-We-can see the results when_ ___.

teachmg assistants in Engnkh apply to teach

in the Composmon Program. There the
duties are quite different: the Tas in
compos:icn hzave full responsibility for the
sections to which they are-assigned. They
are exp2acted to use the tull range of
teaching techniques, from brief lectures, to
recitation, to small group sessions, to- - - -
individual conferences In addition to those

classroom methcds, we also introduce
teachers to the various ways to assign
writing. intervene i ard suppoit students’
writing processes, anc evaluate student
writing as it is being rlanned, in draft, and in
final form.



Teaching Problem-Solv

Berl E: Fn teu’t

8 he term “proziems;” as | will discuss

it, does not refer to exercises

ilustrating socme concept or theory
which has been introduced in-theé classroom
throligh lectires or readings. Rather, it
refers to exercises which allow-studenits to
understand theoretical concepts.by. -

observing similarities and differences
among widely divergent problems. An
instructor using problems as a teaching
device has the opportunity not cnly to teach
a body of theoretical knowledge but aiso to
teach students how to make use of it.
Thereare ariumber ot advamages to this

approach to problem solving: First,_ __

problems; if chosen with care; serve as
natural motivation for expioring various
concepts and theories. Second, problems
help reinforce learning of major concepts
through repeated applications. Third,
prublems help students appreciate the
power of thaory and the purpose of genpral

concepts:

One might ask if there are major
disadvantages which follow from a use of
problems as a learning device. My feeling is
there are not, although there are some
pitfalls to be avoided.-For instance, - a
particular problern will necessarily be more
difficult when it appears "naturally” than -

when it appears as an. ||lustrat|on of some
general concept introduced in text or

lecture. Generaily; a temptation for the
instructor is to hint to the student how the

Bert E. Fristedt is a professor in the Schoel
of Mathemalics al the University of  ~ “-
Minnesola.

problem should be solved. However, the
benefits mentioned above may be lost if the
instructor intervenes in this way. Although
hints: play a constructive role in teaching
problem-solving, it is usualiy better to
simply introduce easier problems which
dllow students.to develop the necessary

theoretical undarstanding more graduaally:

in addition; some students may be siow to
appreciate all that they have achieved. While
the instructor may recognize that an iuea
developed in solving one problemiis
appli'c"able to many others, students may not
reaiize the connections unless the instructor

pomts them_ out. An_instructor zan introduce
theory and concep's into the class as the
situation allows and remind students that
they have already discovered the principles
in their own problem solving. In my ciasses,
lintroduce many problems with particular
substantive goals in mind and, once the
students have worked through them, | make

sure the salient points are recognized:

What apont teachmg probjem solvmg nsen

as opposed to usnng it as a vehicle {or new
concepts, methcdology and theory? |
believe that one learns how to solve
problems by solving problems. Nonetheless,
there are many useful techniques of
probiem-solving ihat good problem-solvers
know, at least implicitly, and that poor
problem -50lvers do not. Lecturmg on_..__.

problem- solvmg technigues in the abstract
can be sterile and non-productive; but the
failure to make the techniques explicit when
they occur naturaily is to miss the chance to
help students’ problem-solving abilities
grow.

]!
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Howto GetStarted U

he_suggested method which follows

is based on my experience teaching

a problem-solving course to 19
Minneapolis and St. Paul secondary
mathzmatics teachers during an iftensive

three-week program in 'une, 1985(10.00
a.m. to 1:30 p.m. Monday through Friday).

1. Assess the abmty of your studenr

audience. One of the advantages | had in
teachlng this course was that the
audience was comprised of students who
by and large were familiar with the
discipline. Because they were already
acquainted with the rudimentary
procedures, there-was ittle difficulty in

dealing with complex problems:

A similar approach may be used with iess
advanced students, but some care shouid
be taken to provide problems which are
accessible to them. For instance, an
instructor might want to use problems
which address one particular concept.or-
theoretical principle rather than.problems

which. incarporate several abstract

prlnC|pIes snmultaneously

2. Prepare problems which allow students
to draw theoret.cal-connections.
Preparing the problems to be used in the
Cuudtse is probably the most important
task involved in this problem-solving
appraoach: First, ac mentioned; the

problems must be at a level
commensurate with the skills of the
students. They should be designed to

"stretch” the students’ capacities without
causing them too much anguish or )
frustration. Second, lhe instructor must
make a conscious.effort. to design sets of

problems which have interconnections
that the students are capable of

d:sco /ering; at least partly, on their own.
n t is helpfulto provide a large set
of problems even if every student does
not complete all of them. This challenges
the more advanced s't'u"d'ei"ts' 'a"1d 'often
circumvents.the tendency. for them to

,explam the problems before other

students have worked through them.

3. Resist the temptation to jump in too

quickly to explain lo students how-a
problem ought to be -solved. in order for
th: methods to be effecCtive, students
must be encouraged-to."grapple” with

the problems ana recognize the

theoretical underpinrings without undue
intervention on the part of the instructor.
The overriding principle behind the
approach described here is that-students
Will béﬁéi Uhdéigiéﬁd il"é iﬁéiéfiélé if

mstructor who fallsto res:st 'he - ,
temptation to "give students_the answers”

deprives them of the benefits of the
discovery.

4. Use class discussions whenever possible

as a springboard for your own -
comments. With this approach it is
useful, as | will iltustrate in the next -
section, to stop and-summa, .,fesgudents,,

comments about the problems either as a

means of clanfication or as an iliust-ation

of the imnortance of a concept. In
phrasing your comments; try to make use
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of the class disclssion by bringing in
useful comments made by students,

pointing out misconceptions that have

been prevalent etc: The more effective
you arein relatrng your own comments
to the class discussion; the easier it wil
be for the students to understand what
you are trying to say.

Usrng studemduscussron asd basns for -

your own remarks also gives. the students
a greater appreciation for comments
made by therr peers. Typically students
are accustomed to viewing the instructor
as the only useful commentator in the
classroom.-It takes extra effort on the
part of the instructor to convince
students that their peers’ commients are
worth noting:

: Be Ilc,xrble Because the students

themselves will be generating topics for
discussion and introducing; aibeit
sometimes inadvertently; theoretical
principles you wish to cover, you must be
flexible enough to make use of
appropriate openings which allow you to
make important points. Certainly. many

instractors find it easier to come to class

on a given day with a set of notes listing
the concepts and facts to be introduced.
An instructor who encourages students
to set the pace of progress and
determine, through theéir questions and- -
comments, when a given concept shoulc
be introduced will find the effort well
rewarded.

Sample Appllcatlons
The preceding principles may beccme
sormewhat clearer in the {cllowing -

discossion of how | apphed memrdunrig the

first class session: | began the coarse by
handmg out two or three pages of problems,
giving an introductory lecture on what | had
in mind, and describing some mathe matical
games we-would encourter in the class. |
mentioned in the lectu.e my own daily
attempts to solve new problemis and the
Experience. of. dlscardmg my ideas at tmes
in response to wise comments maae by
fellow faculty or students.

| n the latter half of the per.od, students
were broken cown into small groups
to work on the problems | had handed -
out edrlier. After a half hour of group work, |
called the class together and.asked for- -

olur.teers to discuss.the ptoblpm< The first

problem we examined generated
considerable class discussion since
students had various approaches to its
solution. Although | had sirong opinicns
about the relative merits of the proposed
metihiods, ! did not evaluate them right away.
Only after the discussion-slowed down did |

present what | considered asound

resolution of the matter; and then | was
careful to rely as much as possible on what
had aiready been brought out in t-.:
discussion. Finally, | pointed out rivw
problems which could be approached in
similar ways before asking for i, nteers to
address another probiem.

problems i
chosen with care, serve
as natural motivation
for exploring various
concepts and theories.”
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“I believe that one
learns how to sulve
problems by solving ..
problems. Nonetheless,
there are many usetul
teehnques:ot problem-
solving that good
problem-solvers know,
at least implicitly; and

that poor problem-

solvers do not."

The next item brought up for class
discussion was the game of "nim.” One
siudentin the class had reached-a correct
conclusion-concerning-a particularly simple
version of the game but had considerable
dltfnculty amcnlatmg his approach:| took

the liberty of rephrasing his comments to
make sure the entire class was in tune with
the discussion. | also tried to solicit
questions from those who-might be having
trouble following what at times became a
'réthe'r ré'm'b'li'ri'g' diSCUSSiGh (The 'dis'cUs’s’i'o'n

various speaal versions_of. thegame ).

Eventaaily; when | decided that no one had

further constructive comments about the
game; | summarized; using precise
statements of theorems, what ! believed had
been proved in the course of the discussion.
Theri i Stéted é'g'a'i'ri USiha the b'o'ar'd What |

l followed this procedure every class day
when; usually, many probiems were
discussed. | kept adding to the set of
problems from which students could choose
to-work. To some extent, the students’
interests determiinied the direction of the
course. | approached-the.course with a

fiexible attitude: Since the sessions in which
various class members descrited their
solutions or progress seemed to work well
from the beginning, | never assigned
particular probiems or gave particular
éééi'ghm'érité.

in addtt:on to the set of problems -
considered in class; student groups. wete

also assigned a joint project, the specific

nature of which was determined by each
individual group. Students worked on a
variety of projects. Four chose to do a report
entitied “Going to the Worktorce four more
worked on azompendlum of the problems

and solations treated in the course, and
those remaining worked on projects relating
to teachmg probiem-solving.

With Them
There were three trouble spotsin the
course. Since class.mc mber: were _ . .. _

ptesentmg complex information aboat the
solutions to problems, the presentations
were sometimes difficult to follow. At times |
feit compeiled to interrupt in order to make
sure the class was following. | tried to word
my re-eéxplanations in-a way that did not
reflect negatively On the person 'd'oi'n"g’ the
explaining or on the questioner if my.

comments came in response to a query.

second trouble spot was of my own

making: At one point | thought a
student's solution was close to
another topic that had not yet appeared in
the course. So | decided that this was my
opportunity. As | was verbally making the
connections at the chatkboard, it developed
that the CChHeCtiOh was more 'c'om"p'licated
and less striking-than | had anticipated. |. -

handied the sitaation by admitting my error
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and then giving-a separate short
introduction to. the topic | had wamed to

present. | resisted the temptation to explain

how my error had arisen:

The third problem was that some class
members were much more proficient than
others at doing -problems. | essentially did
nothing about this although the best )
problem soivers did help, individually and
on their own, by not -volunteering to give

solutions to the easier. problems The,,

reasons | did nothing are the following:

most students made some classroom
contributions; every student seemed to be
followiing most of what went on in ciass; ard
ri'iy 1ée|ihg was thét éb rﬁéhy ihing§ Wéré

TheRewards,,, o

The greatest reward from using Ihas method
is in seeing the students respond. Since my
ciass consisted of people who were already
in the workplace, | did not feel | had to set
up a formal structure {o help me decide on
the most accurate grades for the students,
and it developed that no such structure was

needed for_motivation._The rewards for.the

class members seemed to consist in self-
satisfacion and constructive interaction. |
think the class members also acquired many
problem-posing and problem-solving skills
that are transferab's to the classrooms in
which they teach. However, this
achievement may be clearer to me than it is
to them:

O
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Organizing Community Studies

Peggy sand

ne term communlty studies’ refers

to a wide range of activities

undertaken by faculty and students
tor a Cbrnmunity USué'Iy iri a commumty

a nelgnborhood group,,a c:trzens

organization, an elected town board. a local
unit of government; or a pubilic service
agency. Broad-based citizen support.
tincluding nominal funding} is usually
desired. Community-based projects can be
used as case stud:es in a class, as special
research projects through.directed studies .

or field research reqnstratron or ds topics ior

Senior projects or papers.

The objectives of one such community
studies progiam at the University of
Minnesota include:

academtc problem- solvmg and human
relations skills to real prolects

2. To provide opportunmes for
interdisciplinary projects among tacutty
and students of many departments,

3. Toserve Nlnnescta cammunmes seekmg

the kind of assistance students can
provide under faculty guidance.

Peggy Sand is coordinator of the Center for

Community Studies at the University of
Minnesola.

wion

How to Get Started
There are several stepsuLestabhshmg a

commumty todies program:

1. Determure the academic context. Tc
receive azpartment support for
community study projects and to get
students and faculty to spend the extra

Communrty stud|e< reJate to ﬂegtee -

requirements and existing courses: The
timing and nature of student and facuity
involvement can vary according to the
overall academic program. Are
community-based projects best used as
case studies within existing classes? Do
cominuniiy studies work better in mcre
indepgnident student projects suck as

senior projects. and directed studies?

What kinds of projects and products are
accentable? What is a reasonable student
load for facuity working with
independent projects? Shouid there te
coordination through a seminar?

Before tnltuatlnga specrhcprolect. -

explore your motives and determine your

educational obiectives. Is the purpose of
using the community-based project to
teach content? Is the purpose to teach
problem-solving methods?

Upon finding the course or Curncuium
area for potential projects; the cesired
timing and duration of projects should be
identified. Most projects should be

ERIC

Aruitoxt provided by Eic:



planned around the acadeinic caiendar.
They oi their phases should begin or énd
with each quarter or semes’er Ghiorter

schedoled for three 10 six- weekchcks

One to three months Is needed to set ap
most pro;ects.

. Imtiate refations with the community.

Iceally, the .ommunity should come to
you asking for help. Their request
increases the chance they will be
committed to project fundmg L
mvolvement; and .Fﬁaiérﬁéﬁtéiréﬁ Do not
do an uninvited project in a community.
A formal written request with letters of

support from other groups is best.

The facultv ora Umversrty representative
should meet in person with commiunity
representatives-to svaluatethe =

commanity's commitment to the project
and to clarify project objectives. Through
both a meeting and written confirrhation,
the following issues should be i
addressed: What are the ccmmunity's
needs and objectives? Do they want any
particular product such ds a workshop,
presematron,,report maps, newspaper

sapplement, slide.show, sarvey?

What groups support the project? How
do they relate to other local groups and
decision makers? Can they fund project
expenses, arrange local meetings and -
publicity, and provide resource people?
Wouiild the project be better if done by
professional consultants?

b

has been screened and the project scope
Icosely described. the faculty or
departmenit should decide whether this 1s
an acceptable project

. Match studants to the projects. The

nature of the project should suii the
numbers and skills of studer:.s likely to
be in the class or interested i1 doing the
project. What do the students expect
from the class or community studies
prolecﬁ What ski'is do they have in
dealing with the content of the project; in
group process, in communication, and in
presenting materials to the public? Do
you know the students or do they come
with recommendations from other
faculty" Do they.have time to vomrr.rt to
the pro;ect? What motivates them?

If skills of students are relatively equal;
the faculty can randomiy assign studen:s
to project tasks. When time permits,
allow them some choice in project
assigrnmenits. Whi'e student participation
in these decisions is not essential, it is
Ilke'y to increase motivation:

. Determine project methodology. For

projects of short duration (fewer than five
weeks), with very large groups or with
inexperienced students, the faculty
should take the lead in orgarnizing the
project. Typically, the faculty h=:\ds out a
statement which describes the scope of

the project; the objectives, the. . __. .
methodology to be used and/or a set of
expectations and deadlines. in ionger
projects and in situations where faculty
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“Commu
are by nature complex,

bringing in many _
irrelevant details and
complex political
situations.”
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or consultants can advise, the students
may be asked to draft a project-proposal
subject to faculty and community
approval. In projects lasting one quarter,
students should be given two weeks to

do the proposal;

in a student project proposal and i
faculty problem statements for more
complex projects or for inexperienced
students, a step-by-step process to
achieve the project results should be
deyeloped We.often chart an-outline ot

the six to twenty steps proposed. Faculty

should anticipate the need for coaching
some students in *his area and
encouraging severc! drafts of the project

proposal.

The timing and role of interaction with
the community or.the citizen - - .

participation shoald be planned This
should be based on discussions with
commur.ty leaders who must completely
support techniques to be used. The
project proposal or an accompanying
outline should state the-purpose of
Citizen participation in this project.
Generally, students shauld anuCLpaie the

need for at least three 10 six VVISI(S to the
community for data gathering at key

decision-making or project review points.

6.

Require a project agreement. Students
shouid understand that once there has
been local publicity about a projéct or
multiple meetings with community
representatives, local expectations dre
high_for some kind of tangible results

Not only do the people ~ant the results
but local organizers’ credibility may also
be on the line. Conversely, the students
are counting on the community for
reimbursement of project expenses znd
for genuine interest in-the results.
Students' registration 1or credit (whach
makesmemresponsmle to faculty) helps

reinforce their commitment.

The faculty 2and commumty
representatives should both accept and
approve the project proposa!. Often a
board of directors or elected body passes

Shoner pro;ectsnrgamzed more closely

by faculty and agency personnel may get
by on a verbal agreement. But; for most
students' projects, a written project

agreement is advisable.

. Use classroom resources. These -

community-based. projects are not ..
USUHIIan(EI’hSthS with.in-field pro{ect

sapervisors: Therefcre; there is greater

neeo 1u: classroom and 1acu|ty support
of the stuc.2nt effort. Classroom

discussion. 2r reguiar weekly or .
bimonthly . il{;-guided seminars of
students ¢ ~omparable community
p"rdjec’ts are oo Gb'rtaﬂt "r'O'u"p
discussions :. ! ter.. 0! hec i students

are ideal as ai: mity ic students

Laports:



to reguIarI) share thelr concerns,
problems. accomplishments andrnsrgms

Often what has worked well for a student
inone.s mng is useful to another. in-
class group discussions permit faculty 1,
facilitate good working relationships in
interdisciplinary teams and provide
information and assistance in how to
wcrk effectively in groups.

Guide commumty interaction: Encourage

good record-keeping and communication

and urge students to keep a journal.
Require students to make regular written
or verbal reports after eacri community
interaction. Ask students to obtain and
turn in to the faculty copies of any
newspaper articles about the pro;ecLa'm

any. tformal correspondence Encourage

students to prepare and attach a ietter of
transmittal with ail materials left .1 the
community. This can become
iﬁcréas’in'gly irnp'o'rtént éfter s't'udénts
"Who did thrs" Was it approved" Is it the
final version?"
Students or faculty will determine the
approximate times needed for
cornrnunity input or project reVieW, but it
responsrble for srchedurlrring;, setting up,
and publicizing them. Students are often
surprised.that arrangements for any.

kinds of meetings usually need to be
made three to five weeks in advance to

assure reasonable publicity. For major
presentations. the community should be
encouragedto solicit involvement of all

local groups. Faculty should anticipate
periodically attending student meetings
with the community.

9. Evaluate project results. At each phase of

the project,-students shou'd preserit their
1|nd|ngs or turn in a.report to the faculty.

At the compleuon of gsnh phase 1he

overall proposed process should be
reevaluated and; if necessary, changed to
meet new findings. Such changes should
rédUiré féCUiiy ébbrbVéi and, if major, an

By grading the initial project proposals
and interim projectreviews, taculty can

reinforce their valoe: Group cooperatron
can be reinforced by grvrng some portron
o! a grade for it. Interim project reviews
can help students keep on schedule
during long projects. But, particularly in a
cofmplex, milti-phase praject, care s
needed so that commierits and grades
waork as constructive criticism, not -

demoralizing judgments or disincentives:

Contact community representatives
within about one month of project
completion to confirmi that they received
dll the project results and any materials
borrowed frbm them. If 'p"ossib'le a year

section.of commumty represenlaﬁves to.

document the pro;ect s effectiveness and
any action that has resulted from it.
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San‘ple Appllcatlons

mong the undergraduate
- community stucy projects which
took place in 1984 and 1985 are
several which-illustrate a variety of
dpproaches. 1) The Resource and
Community Development Seminar mvolveo
taculty in six departments guidinga team of

eleven students in a stody of the recreation
potential of an abandoned iron mining :rea.
The project began with a two-day
community visit including a town meeting,
and culminated six-months later with the
prodiiction of a 129-page repoit. 2) An
individual housing major worked with a
local commission to_aeterminge. use for a

new senior citizen center: The student
surveyed potential users and helped
divergent groups work together to
implement their ideas. 3) Landscape
architecture students have worked with
communities in their senior thesis projects.
One guarter each student prepared a two-

credit proposal and durlng the subsequent
quarter carried out a six-credit project.
Landscape architecture students in basic
design ciasses were invcived in three-week,
weli-organized community design projects.
4) Through the Community Studies
Seminar, a facilty team guided twenty-
seven students from four departments -
wotkmg _with eleven commanities: Several
maltidisciplinary teams with students
registering in their own dzpartments were

organized through this weekly seminar.

Challenges and How to

Deal With Them

Finding a project suitabie for use within a

course which has iis-own educationai

objectives can be difficilt. Community

prOjeCtS are by nature complex, brin"gin"g in
many irrelevant details-and complex.politicai

sitoations: There are.risks that students may
be dragged into political controversy. The
project may be a pet idea of a few and
dishked or of no interest to others and so
the financial and other-support needed from
the comimunity may fall apart after the
project is well inderway.

T¢- avoid these risks; expenenced faculty

+£7 10 be involved in setting up projects.
Usa only projects requested by a broad
constituency of the comrnunity and have
project agreements signed. Allow extra time
and facu'ty support to help students sort
through complexities.

Emdmg students with appropuate skills can
also be a problem. Generally only students
with some backgr0und related to the project
should do communny swudies. Once
students are knowr, there should be
opportunity to adapt the projuct to their
interests and abilities. If studenis :ave a@
major difficulty in a prOjeCt 'p’l'an' some
alternatives which save face foreveryone..

Allow the student to revise the project so it
still meets eaucational and community
objectives. Allow teams {0 regroup after an

initial phase of a project.

Comimunication breakdowns can easily
occur given the multiplicity of people (anu
"bosses”), the distance, the fact that most.

community people are volanteers and most
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studems lnexpenenced and so 1orth.

Objectives may change as more.Is known
about the pro;ect Occasionally a
community may become impatient for
results when studerits are being encouraged
by their faculty to do project documentaticn
and analysis first.

o av0|d these prcblems Carefquy

set up the project; institoting clear

communication channels among
students, faculty, and community. Faculty
should lead class discussion about
community interactions to help interpret
communications. Faculty should step in
quickly and meet with the commiunity if

major communication problems develop.
Keepmg on schedulé will b6 a BFéBiém
unless the project is carefully scheduled
eitrer by the faculty or with thorough faculty
re?i'ew Un’f’o'rééééh 'ci'r'cu'r'nétahcéé

community presentauons Some students
will do other “easier” class work before
doing “extra” projects. Others have
problems keeping motivated during a long
project.

The distance to sorrie communities from
campus is often cited as a potential

problem: For welL—orgamzad projects.in

which students have a choice of Iocanon
communities fewer than three hours away
generally present no problems. For large
teams or classes, where scheduling any
meeting outside class is difficult, distance
can be an added problem.

Everi though commitment and rmotivation
are high, the number of incompletes at the
end of a term can be Higher-than average,

too: With commumty studies; siodents have
a great deal of pride in what they wil! give to

a community, and at times they refuse to
complete it until it is done right, even when
there is a grade-penalty. At times
communities will schedule ‘inal
presentdtions weeks &fter the class erids
and stodents want.to work for that due date.

Faculty may want to. grade a pmyecton

whatever is complete at the due date bat
then ask the student for the final results for
the record.

Rarely do studerits fail to complete the
project once they are substantially into it In

per5|stently faifs to meet deadlines, offers
repeated excuses; or has inadequate
submissions throughout a quarter should be
terminated immediately from a community
project, since it hurts everyone's credibility.
The féCUItY ‘hOUId ihfbfm ihé Cdihmuillty

prob;ems drag on.

™ inally. quahty control may bea

con Usually these are student

prc nd not faculty research
projects ..ust are very impressive by
community standards and adequate or
better.by classroom standairds. But they do
go out to the public with faculty and

departmem names on-them. Faculty have to

decide what they will do if a prodact is -

received the (ast week of the quarter and it
reads or I00kS rather awkward.
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“For the student; the
most obvious benefit is

the practical
ex;erience in applylng

skills and knowledge.”

The Rewards

For the student; the most obvious benefit 1s
the practical experience in applying skil!'s
and knowledge. Tkis is alearning
sxperience in tself and students have also
ditectly gained by listing the project on heir
resumes.. Working for.a receptlve
com:2nity is very motivating — the student
knows the people are dependnna on him/her
and this responSlb my frequently Ieads to
are very real to the students; there are
presentations to schiedule, commiunity
meetings to publicize and newspaper
puslishing deadlines to meet:

éom'm'u”rmies' are usuaiiy impressed wnh the

their gra'ttude This posmve response builds

confidence in the student. The students can
develop abilities to work with others. make
valuable professional contacts, and iearn
new approaches to the projects from each
other. The students-learn firsthano about
community values, issues, political
processes, and local economics.

Both faclilty and students can use the
community study situation to 1r). new

problem-solving methods. Faculty may find

that the community study pro;ect provides

an cpportunity for applied resea:ch on a
subject of special interest to them. Decision
making and practice in using specific
techniquies lead to skills transferable to
other life and 'p’raf’e%‘ibrial S'ettings Thie very
proiedure of faculty andstudﬁmsmgether

designing the_ problem-solving process

br.ngs with 1t a mentor- apprentrce rapport.

Wh|le worklng wnh the co:nmumty the
faculty can discover emerging issues and
build a rapport with communitv ieaders

which ma'y lead to f’utu"e i'a'c'u'ny 'res'ear'ch

study prolect may be the first dl.c"( contact

between the commumty and members of a
particular discipline. How many people In a
smali town ot neighborhood reaily know
what a geographer does? Community study
projects offer an opportunity for very
positive public relations for the departments.
disciplines, aind professions.

Where to Get Help

The Center for Community Studies is
located at 201 North Hall, St. Paul Campus,
373-0272. It is availapie to faculty who-want
help finding communities, contacting local
agencies, and structuring prbjetts to )
students looking for-projects for directed

studies. or. senior papers, and. to.

commaunities seeklng student/facalty help: A
resource center has been developed with
books; etc. about community participation
techniques, community organizing, needs
assessment techniques, town/park planning
and design, group process and refated
issues.

Some University of Minnesota departiments
and taculty with community studies
experience are agriculture and appiied
economics, architecture, forest rescurces,
housing. landscape architecture. recreation.
parks and leisure studies, and urban studies.

6the'r Univ'e'rs'ty of ivimn'es'o'ta units Offe'nn'g

Project; Office of opemal Learning
Opportunity. and Center tor Urban and
Regional Affairs.
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Teaching Cognitive Skills to
Underprepared Students

Diane Chambers

s.instractors; most ot us have heard

(or uttered) the complaint that
students don't (or can't) think. Yet
in our teaching we are often inclined either
to assume that students know how to
perform certain mental operations or to
ignore tbeir analytiCél shortcomings by
substituting the_mere. memorization of

course materials for theur real. analys:s Even

when instructors sense that students are not
analyzing well (or at ali); they may assume
that teaching thinking skills is an impossibie
task or at least a process too time-
consuming to be undertaken in the average
college classroom.

In recent years the Supportwe Servucesf

Prrgram (SSP); which serves approximately
25 percent of the freshman population at the
University of Minnesota-Duluth; has become
increasingly concerned that academic
problemns of underprepared students go
beyond deficiencies in writing, reading, and
math and are symptomatic of more basic
problems in thmkmg and problem-solving

processes:

To address these problems; SSP has
introduced into its ciasses the Feuerstein
Instrurental Enrichment (FIE), an
intervention strategy designed to assist
Uhd'e'r'p"r'epér'ed students .« ii’i‘ib'rb\}'zr";
probiem-sclving skills. Although :n Sur cas

the method has beei: introdoced. inio -

courses espPCvally designed to improve
student cogni‘ive skills; we believe that the

Suppomve Servlz:es P/ogram at the

University of Minnesota; Duluth:

W
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same prlncmles app.led in any classroom

setting will produce tavorable resuits:

How to Get Started .
The Feuerstein- lnstrumental Enrlchment

pfogram focuses.on the deyelopmént of .

both cognitive skills and learning motivation.

Through a varuety of exercises; students are
required to use higher mental processes in
sequences which involve various levels of
complexity and riovell +. As students
becormie increasingly competent in finding
solutions to ditficult problems, they become
more confident in approaching new

problems:
f§ nstructors in the Supportive
Services Program have received
considerable training in the use of
Feuerstein techniques and have found the
'a'pp'roa'ch described in (hiS Charet highly

Feuerstetn EXEKCISES FEQUIIES SOmEJFJIDIhg

taculty members who are concerned that

their students — at whatever level of

acacemic achievement — should develop
more effective cognitive skills may find that

the suggestions below can be applied in a

variety of courses without additional

instructor training.

1 identify the problem: Tﬁlhkiﬁc_j isa
complex and somewhat intangible
process. In ordei ‘or us to be able to
teach students how to think, we
instructors must first make some
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T°acr|éng cﬁgmtwe

thmkmg in addition to

the reguiar course

cosntent may require a

new balance of process
and content.”

decisions aboul the kmd of tnmkmg
students must do in order to be
successful in an academic setting. In
éoiné Cb Urses We can emphééiie
hypothetlcally i other courses,
instructors might be more concerned
with teaching students how to- make

value;udgmem& In either case, the more
an instructor knows about the kind ~f
thinking students are expected to do; the
better he or she will be at teaching them
how {0 do it.

. Descr/be the cognitive stages. For most

of us the process of thinking analyﬂcally

is almost automatic_We may even be

ariaware of the steps we go through in
doing it. For some students, however; an
asmgnment such as uompare the Brm,n
may be verv confusmg Many Wil sumply
list the characteristics of each of the
systems without taking thf» next step of
actually- makm the coimparison: An -

instructor can nelp stodents by spendmg
some class time discussing the process
necessary tc ¢rinpleting the assigned
tasks. In the SSP courses, we have
agreed to introduce the following
elements as a strategy for analytical
thmkmg

a. Define the oblecuves of the task.

b. Note the information given in the
problem itself.

c. Plan a strategy that will allow you
to address the probiem.

d. Determine tne rules which would
operate to solve the problem.

e. Check your work both when you
are working on the problem and
after the tack is completed.

There are anumbe‘ of sources which

may help you decide how to present the
process of analytical thinking to your
students. See; for instance, Barry
Anderson (1980), Edward J4€Bono (1976),
and Wilbert McKeacnig, ed. {1980).

3. Es?abllsh a ’n/nkmg vocabul—,uy for the

class. Itmay be usefal to establish a

:pcabalary list with which students are
ex,;ected to be familiar by the €nd of the
course. To repeat such words as
“corip-rison” and "hypothesis” in
lectures and class discussions may foster
analytical thinking because these
encourage students to stay with their
materials:

4; Provide models of the processes you
want students to emulate. Since they
often iearn best by example, it is good to
spend some class time on exercises
designed to enccurage the types of
analytical thinking students are expected
to undertake on their own: For. example;

in my class students were expected to
understand the process of decision-
making. | outlined for them the processes
| used in deciding whether or not to buy
a Macintosh microcomputer. The class
discussed the steps | had taken in
making the deciz o1 without knowing my
final decision. Aftet adding some
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consnderat,ons they made a collecuve
decision which they.then.compared w.th

nine: Havmg gone through the process.

in class; students were better prepared to

complete a similar decision-making
assignment individually.

5. Provide reinforcerient throtigh feedbauk.
Students may not dlways see how
strategies Gsed ir one situation are useful

in other; similar sitoations: One of my

students: ior instance, was given a
process for solving word problems in her
ele mentary algebra class. But because
th"c ihét'ru"ct'o"r iﬁédé 'rb‘éréi’icé to :hé
problem and never explamed |ts
televance for problems of this type, the
student never used itagain. When |

presented the same process in my class;
the student suddenly understood the
utility of the process for solving word
problems in general.
Sample Applications
- t the University of L., .Psota-
- Duolath; a nur,. 3r of programs. -

| designed to assist a wide ranige of

individuals traditionally disadvrintaged n

higher education have been merged into the
Supportive Services Program. Courses
offered include Reading Skills, Study Skil:s,
and a colse specificilly focused on
cognmve {hinking. When the decision wes
inade to introduce.the Feuersfem method

into S5F classes; instroctors in the program

received training in the Feuerstein
techniques. The training vas foilowed by a
series of staff meetings whicn ;ocused on
developing teaching strategies which would
Oe consistent across classes. o

¢

In the first siich meeting, an all-day session.
the staff drew up preliniindry drafts listing
thmkmg principles in whach vie collectively

believed and common * thmkmg vocabulary”
terms that we would agree to reinforce in
our classes. Regardmcj thinking principles,
for instance, we were agreed tha:, among

other thlngs.

- eﬂectnve automal ¢ thmkmg processes
should repiacs Lirffective automatic

thinking ¢ "ccesses; - o

— awareress of how we think; what we
value; +-id ~ow /e S0lve jroblems can

lead us to tase more effoctive

chocry,

— cla#stme i‘j ~ula ke - pvided for
thifik-iig » 2 reflacur

— hypeihe! -l tqrLan e used to

predizt tin. <o ‘aeq,gm:es ofour.

actions ¢ . - “irie the result of an act
before we i .0

In all; th : Lt dev . ioped a list of 43 learning
principles around v nich courses were
formed quring the 1984-85 academic y=ar

The same procedure was used to cevise a
final vocabulary list of words with which we
thzught students should be fa.niliar. The
final thirking vocabulziy list inciudes 59
words and pitiases which were to be

reinforced from course o course. Academic

units on campus have since worked to .
coordinate their content vccabulary and
have discussed !icw to help students
become more familiar with the terminology
of their disciplines.

70 )



O

ERIC

Aruitoxt provided by Eic:

[2]
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A the individual SSP courses.

instructors were careful to reinforce

the students’ use of both the.
tmnkmg pnncnples and the thlnkmg

vocabulary we had agreed apon: We
provided guided practice in the kinds of
analytical «xeiciszes students might
encounter i1 content courses at the
University. We ais@ provided models
representing tie kind of work which
students are expectet 1o achieve. For -
instance, one instructor. placed the_best term

papers from her stadents in a file for other
students to examine; another wrote sample
book reviews to give students an idea of
what instructors migbt expect.

In edch ciass, instriictors cited evidence of
behavisi. hanges in students, including:

— |mproved commaunication skllls

(greater wnllingness of students to
participate in oral discussion;
increased relevance of their questions
and answers; more active listening;
and students’ improved ability to
defend opinions on the basis of iogical
evidence);

— overcoming passivity as dem'o’ris’na’ted
by students’.initiating.ideas. showing

curiosity, yDIuriteenng far additional
tasks; helping others; and being
willing to take risks without fear of
failure;

— increased abilitv to define problems
systematically and plan probiem-
solving strategies without the
impulsiveness of trial and error tacucs,

— developed abnutytr transfer learned

concepts and problem-solving
strategies to academic studies and life
situations -esult of seeing and
projecting .onships, and gaining
insight inio thought processes;

= acceptanice of responsibility for
independently gatfiering and

organizing information, doirig more

precise work, reading and using
directions; correcting errors; and
making decisions based on logical

evidence.

Challenges and How to Deal

With Them = :
Teaching cagnitive skills to students, ..
particularly.to underprepared students; can

be a difficalt process: Most instructors are
used to covering considerable course.
material in a 10-we: period. Teaching
cognitive thinking in addition to the regular
w"u"réé cdhtéht iﬁéy réquiré a new balance
mformatlon on students parucularly it they
are not equipped.-to deal with it, generally

results in little more than the memorization
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of |solated 1acts Whlle instructors may have
to make some decisions about what
substantive material is most importar
students are likely to ieave the class v n
analytical framework on which to "hang”
new information.

Smdems may also soffer some lmpatlem,e if
they are asked 1o slow down to examine the
processes they use to derive their answers.
Most students are conditiorad nto the

“right answer syndrome™ 217 . "4y become
openly hostile when apr ins :i.ctor indicates
that some probleris 4'CY. ' - more than one
solution strategy.

In addition, teachinig cagi.:tive thinking skills
requires considerab'> planning by the
instructor. instructors imay find it takes time
1o develop models to illustrate the kind of
thinking processes. they s would hkestudems

to follow: And we must deteiiiine the

sequence in which to introduce facts and
concepts.

The Rewards
rderprepared students can be a

group of people through no fault of
their own: Often they d™ not see a purpose

behind their class work: Bt when we fc:os
their attention on thinking skilis; we see
many of these students tranzicred ir 1
participants who are ¢ ctive and enthus astic
about their academic activities. instructors
in our program roted a strong increase in
the stiidents’ motivation, and overall
urnprovement in their self- -concepts.

Y

Students pFE"!OUSly pass:ve began to

discuss; argue and produce some wonde 1!
papers. They were able to respond to oihers
when asked guestions about what they were
doing, and they learned to defend therr
answers when asked why they had conie to
a particular conclusion. The main reward for
an instructor is in seeing such changes take

place:

Another reward is tne excitement of
teaching students to learn. it is much more
fun to teach students who are actively
involved than to wait passively for
something to happen.

Underprepated siudems areoften at a

disadvantage because they lack the
generative thinking skills necessa'y for
doing well acadmically. The approach
wutlined here iliustrates one attempt at
preraring tiese students to perform more
SdeurLotully at the university level.

".....when we focus

their attention on

thlnkmg skills; we see
many of these students
transformed into
participarits who are
active and enthusiastic
about their academic
activities™”




“Computers should be
used for what they are

o)1

oo

Personal Computers in Education

Alan Wassyhg, Karl Smith, and Sam Sharp

ot too many years. ago. educators

became entranced by the thooght
of harnessmg thie power of
computers to take over the teaching
process. For quite some time the computer
was touted as the soiution to the
tremendous problems in technical
education. However, it became apparent
that the much heralded arrival of computers

and, in particolar, Compoter Aided

Instruction; did not have the effect everyone
had hoped for. It is only in very recent years
that computers have started to play a
significant role in education. This turn-
around has comie about mainly through the
proliferation-of low cost, capable, personal
computers. Together with; or perhaps

because of this proliferation, many
educators have come to realize that
comp:iiars should be used for what they are
— extremely versatiic ‘00ls.

Tilie chapter deals Wit the offertive Use of
perzong! conipters in th: ~ducational
Process. We ©0 not adaest L. -muter driil

ara pracnce as pcpularj/ec A .onal

Campu icr Aided Insiruction; civ i+ me of
referencg is the xlnd OF CLUrses I v Lich
proiiem S(‘h"\c; 13 a principal cecmponent.
Our ¢ Lrenna s wiln €N’ Lriing
courses, but we feel that our .ucas are -
pertinent to social, natural and physical
scignce courses,-and many of 1he more -

technical bosiness coorses. Although we

Alan Wassyng and Karl Smith are assistant

professors, and Sam Sharp is a research

associate in the Department of Civil and
Mineral Engineering at the University of
Minnesota.

cannot make any clalms abodut the
apptication of our techniques and.ideas to

other areas; we think we have discovered

prmcuples that transcend their boundaries.
What we offer is our experierice in using
personal cormputers for engineering
education over the past five years. We have
been heavily involved in this process, and
share the excitement engendered by
actively involving students in the learning

process_through the use of personal

computers

Sample Appllcatlons :

We see two-kinds of computer use in
education: 1) The use of the computer as an
applications. tool to solve. problems in .

whatever discipling is onder study and 2)
The use of the computer as an educational
tool used to teach students something about
a -chnique, the behavior of a system or
perhiaps the mechanics of an aigorithm.
These uses are not mutually exclusive.

1. The computer as an apphcanons tooL,

Sur experience shiows that students learn
best when act:ve/y involved in the
learning process. The computer can and
should be used to promote such
involvement. Generic computer software
such as word processors, spreadsheets.
database managers, and statistical and -
graphics programs are invaluable in this

regard. In particular; the use of a
spreadsheet program such as Lotus
Corporation’s 1-2-3 can be used to
enable the student to try mai.;, different

values for crucial dimensions in a
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particular study. In situations where the
student has no expertise in the use of ir ¢
spreadsheet program, the instructor can
prepare a template. While a temniate
inclides all- the necessary formulae, it is
also possible for the userto change
some values in the. qusheet In this way

the student can determine the effect of
such changes without becoming deeply
embroiled in the setting up of the
spreadsheet itself. Of course, the student
can still examine all of the pertinent

nunibers and formiilae.

A few crditional hours of instruction on
spreadsheet fundamentals wiii j:eimit the
students to be more deeply involved n
creating the spreadsheet formulae.

For example, we are currently planning
an erngmeering-onémed modeling. . - -

coarse: As this coarse is to_be_given early
in a student's career; we cannot assume
much computer programming 2xpertise
or any significant mathematical
sophistication on the part of our
students. The emphasis during the -
course will be on the formulation of the
model and its relation 1o the physical.

system it has been designed to represent.

{n order to achieve our goeals the studenis
must be able to solve the math~matical
problems that arise in such endeavors.
We intend to use-a-spreadshee: program
{probably Lotus 1-2-3%} in conjunction
with very basic numerical methods. ‘Ne
are confident that we can adequately
introdace students to 1-2-5 In two to

three hours: We will then introdace

approprnate rumerical techniques as they

are required. Many s, eadsheet

programs can aiso generate graphics (for
4

N

enhance the stodents’ unders:
involvement.

exampJe X/y graphsj, which grezt;

Sbécif:c épbiicatidhs pa'cka'g'e"s Sijch a's
enﬂble the students to solve the number
of problems sufficierit to build experience
that would otherwise take too 'ong to

acquire: In this case; the nstroctor has to

balance carefully the time at her/his
disposal to explain methods of soluticr:
and the understandable inclination of the
student to use such a package without
maslering the concepts involved.

On another Ievel word processmg cdan

be an extremely. effective way In which 1o

involve th:- students in the learnmg
process (Nathan; 1985). Our experierice
in getting students to use a word
processor to write up their reports has
had a remarkable side effect. They put
considerably more effort into their
reports..Students cClearly feel some..

obligation to malch the content of their -

report with its now improved appearance:.
What this mieans in practice is that they
spend more time polishing their work.
This often results in a deeper
commitment -to understand what they ~re
writing about.

The computez as an educational rool

Stodents are currently taught to use.
computers as a tool they will eventoally
employ to help solve problems in their
fields of interest. It is this capability that
sets the computer apart from cther
teaching aids. Usirig the compiiter simply
to automate what *rachers and text-

books have traqlglopally provided for
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stuaents i1s not adequate. Even if the
computer is able to react-in a reasonable
manner to students’ input. we do not
think that present computer technology.

can present factual material. as effectively

as books and magazines can present it.
And; aIthough computers ¢ in be used to
present material and tes* students’
understanding of  at muterial, they are
not ade - 3te substitutes for humar
teachers. One of the main reasons that
computer aided instruction isconsidered

an attractive alternative ta traditional

teaching is that stodents are able to
proceed at their own pace. Quicker
students are not bored and siower
students are not left behind. However,
this is not really a justification for using
coriputers over human beings.in the
ideal case; if there were enough-good
teachers to. work mdlvtdualty with .. _

stadents :his argament would not hold.
So; at best; the use of computers in this
way is an atiempt to overcome a
“numbers” problem

A more practlcal drawback to computer
assisted instruction is-that good teachers

ustally. |oath. using teachtng material

prepared by somebody else. For

good reason, they like to explain things
in their own language, using a notation
with which they are comfortabie. This
means that-mass produced courseware
starts at a disadvaritage.

Students need to blllld expertenoe

through active participation in stu -, ing
the behavior of a variety of systems
{Arons; 1984; Hartley, 1985; Smith, .
Giarfield and Macneal, 1985). it is all very
well for them to learn the theory behind

some phenomenon. but actual
experience is often necessary before
students really understand

We belreve that we should use

computers; books, video. handouts,
overhead transgarencies. chalkboard:

each wherever it is appropriate. At the
moment it Seems that a well trained.
molivated teacher has no peer in the - -
presentation and. discussion of ideas and

concepts. The teacher should use the

tools mentioned above to supplement the

educational process. Books, magazines
and notes can b~ t1sed to impart
information to :  Jents {usually in the
teacher's absence). Video could be used
this way.of, like overhead transparencies,
it codld be usedto impartirfcrmai.cn

dgqqgﬁtogmﬁaﬁlilef:tures and discassions.
The computer, however, is different. It
has an advantage that none of the other

media has: it can soive problems.

The personal computer can be used to
develop special educational programs
which permit stude+:!s to.develop this

experience: Most ¢! the instractional
soitware we have developed is designed
to use two screens simuitaneously. one
screen for color graphics and the other
for text. This enables us to present - -
compiementary pictures and text without
havrng to tup trom one to the other and

we- would have to sacrifice if_.we were 10

use "windows” on the relatively small
screens available on most perconal
computers.
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I wo exampies: a water power

system simuiation and a critical

path scheduling. wil iliustrate our
use of the computer as an educational tool.
Example L . .

A Water Power System Simolation

A typical water power system consists of a
water reservoir, two si Je shafts and a shut-
off valve downstream. We assume that the
reservoir is-kept at a constant leve, and that
the shut-off valve is closed at a consiant
rate. The emphasis in thi siulation is to
examine the sffects of the rate at which a

student may close the shut-off valve:

Here students can observe ior themselves
that a rapidly closed valve will osciliate in
the surge shatts. However, if they close the
valve slowly. the water levels in the surge
shafts approach their e'q'uilib'ri'um' Ie\'lels' ina

students co-ﬂrol ine sysf 21m erlzblbs them to

expeument with the system ;ust as if they
were experimenting v::h the reql bﬁ%iéal
system. The advantages. of course, are that
m‘ny différéhi céééé Céh bé tkied éhd thus
the -system. The graphucs |n this example
-eadlly-spell the difference between success

and failare:

Traditionaily; the results of simulations like
this have bééh tab”uia’te’d hijiﬁbéis dépifting
numbers for tha velocities, numbers whuch
have to be interpreted. In those cases where
graphs dre used, they are tradiiionally - -

graphs of height versas time: These graphs
still have to be interpreted. The real system
behavior is best understood by watching the
real system {even if it is just a g'r;«ip'@c

(4

represematlon) This seems to be the only

way to deveiop a “"physical feel” for the
behavior of the system. The graphs and
numbers are .mportant. In fact, in some
cases, they may show trends that are not
obvious from simple observation of the
actudl system, but these dre sophistications.
What has -be achieved iirst is familiarity

with the system, an unde rstandmg of how lt

works; and what actually happens It seems
to us that this is what 1s lacking in most
modern technical education. All too often
students are taught about detatls and
sophistications before they really
understand the basics.

Example 2 A

A Critical Path Séﬁédulmg Package
Teaching critical path scheduling presents
two difficulties. The first is how to show
students the power of the technique, and
how and when to use it in practice. The
second is how to give tfie siudents sufficient
knowledge ofthe algorithm and an intuitive

unders’andmg of. why. it works: Lhe package

we have developed was desngned to cope
with poth these aspects. It selves critical
path scheduling problems and aiso can be
used to demonstrate tiie algorithm.

Food For Thoughl
Suppose you-are plannnng a d|nner ior two.

Your menu_consists of a very special soup-

and a baked chicken entree: The soup mast
be boiled for 35 minutes and vou should
allow 15 minutes to serve and consume 1t
Tre chicken dish requires a fair 2mount of
preparation. -You-have to-boil rice (for 30
minutes), lightly fry the chicken !for 15 -
'm’iriut'e's’) and then put the rice diid chicker
ma bakLng dish iri the overi for. L& minutes.

It takes 5 rmnutes {0 prepdre a sauce in the
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fkyjhg’ pan-ancd 15 minutes to boii peas. (You
orly huve two pots and one frying pdn -
besides. the baking.dish.) You have_boug:ita

good white wine; allow 5 minutes to ancork
it (very carefully) and let it stand for 30
minutes before serving it. Allow 25 minutes
to serve and demolish the entree and wine.
How quickly can you prepare and consume
the meal?

“Food for thought” is the problem we use to

introduce students to critical path
scheduling: This technique can be used to
represent task interdependence and
precedence In a project consisting of
numerous activities. Apart from perforrning
such analyses, our cnitical path program can
be used 10 illustrate the actual aigorithm
employed; this sets it apart from other

applications packeges and represeniis
anethor e, ove use of the computer as an
educational tool:
™= igures 1 and 2 show two dis:inct
stages in the “stepping” option in
the computer package. The
stepping option actually lets the user -
exariine the critical path algorithim, step by
step. Figure 1 shows thie situation after the

first four activities have been laid oat on a

time scale starting from the beginning of the
project. in Figure 2 we see that activity ‘Wine
breattes’ then follows activity ‘Open wine.’
The student can thus follow the algorithm as
each task is-added to the display. During
this phase ali activities are scheduled to start
just as coon as they can.

o
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Figure 3 shows the paths when all the
activities have been considered. At this

stage it is easy for the students to identity

the "CritiCél péth " This iS thé béth(S) in

is; the path in whlcha dhlaym any acti vrty

witl delay the completlon of the_entire.

project. In our example; the critical activities
are: boil soup, eat soup; and eat entree At
this stage, however, the computer has not
yét idér—itifiéd —ihé Criticéi béth ii'i 6idér id dd

Just as late as they can. This is shown in

Frgure4 (Note that the acivities ar

one by one in the progr;m Wt

ot \.ftu*
S”I DWW

just the final result in ine interesis f sawrg
space. Aiso, on the comui ter screen the

points.)

displady :: colored to highlig"t salhient

Now ihe compuzﬂr nds 47 the mformatlon it

requires. ana:'y the stooaiit can discovsr

how the tasks are interreiated by shlfung

any non-critical task. For example if we try

to 1 . activity '‘Prepaie sauce’ to start
eds.. . ‘"an 35, we will have 1o shift activity

Ingj Wine breathes [ siack | Eateniee |
! 8l soiip | eatsoup [ Eat eniree ]
I Boilrice  _ J Bake entrec ]s’lébkl Eat eniree 1
[ Boii rice l Boil peas [siack ] _ Eatentree |
[_Ery chicken | siack 1 Hake eniree | 's:a'c&L Eat entree ]
[ Fry EHigKen ISau”c'eT Flébi 7 j Eat entree |
T B T e e e e— ——t——+ 1 1 N B
0 10 20 30 30 5¢ 60 70 T
Figure 3
[ sk JOpen Wine breaihes [ Eat entree |
| goisoup [Eatscap | Eét entree ]
l;:ack‘ Boul rice ] Bake 2ntree ] Eat entree j
— —— — — T ———— )
lslackjr Boil rice _ I Boil »eas l Eat entree l
[ slack JFeychicken [ Baki entree | Eat entree ]
I stack J Fry chicken | slack ]S'a"u"c"e] Eat entree 1
L4 i i j 1 [ D e e e S B — —
0 10 20 30 40 50 60 70
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“Using personal
computers in education
is resource-intensive
and the one resource it

reguires most of au is

the dedicated teacher.” '

‘r;ry chicken; firs’t ﬂiis enables the student to
develop a feel for.the crucial notion ¢

“float” (the slack time available in an
actlvny)

The teaching aspect of the critical path
program can be activated only if the
problem being solved is "small.” This means
that-a single program can be-used as the
students progress from. the stage where
learning thecritical path method is

important, to.that where the emphasns is on

the solution of practical problems. The
students are thus familiar with the program
by the time they have to concentrate on -
solving real problems and can devote their
energies to the problems — not to learning
how to uUse the computer package.

Addluonal deta:l as to how we communicate

the need for the *echnuques and how the
teachmg sofiware is used du' g the course
is provided later in this chapt-.:.

How o Get Staﬂed
t least one member of the
- instructional group shouuibe -

reasonably tamiliar with personal

compaters. If there is no such member then
your first priority is to create onel In many
cases, we feel that students are far beiter
prejpared, emotionally as well as technically.
for the introduction ot computers in the
iééChihd CUHi"UIUr‘t‘ SO S. u;;'.'gly did we feel

‘|ve week courses o help farrullarlze our

famlly with_ Pasca! on personal computers.

The courzes were well attended, al,out 15
faculty per course.

Start small and choose your aopllcatlorx

auaa’s)carefully The most successful

create y0ur own software, or cannot get
someone to create it for you, then try to
determine how you can use existing
programs in your field of interest. In fact,
you would be wise to adopt this course of
action before setting out to create your own
software:

Estimate hcw many personai computers you

will require for your particular class size. We

have been quite satisfied using central --
ciusters of personal computers, rather tmn
requiring stiidents to purchase a compiter.
A cluster of five personal. computers can

serve 4 tiass of 20 1o 30 stodents if they

have enough access: In the early stages: the

arrangement of groups of two or three at a
machine goes a iong way 1n helping with

two problems: i) fewer machines serve more
student< and u) more lmportantly the

auring these crucial Iearnmg stages.

Sperui some time in the early stages of the

coarse to familiarize the ~tudents with both
the hardware and the parucular software
they will be using. Effort expended at this
time will significantly lower the frusiration
that students might suffer later.in the
course. If at least one Cluster of personal
connputers is located in a rocin =at can .

used for' ‘hands-on"” demonstration
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SessiGRs. then the first ¢ couple of sessicns
should be performed in this manner.

As far as possibie. provide the stud: 1ts with
& writter user's gurde to both the hardware
and software.

Using Instructional

Computer Packages
4 s with any relativeiy new endeavor:
there are many vizws and opinions
on how computers can and shouid
be used in the education process. We have
just @ few poirits that we think are impaortant
erlough to be stated in the formi of “rules.”

Note that these rales do 1ot necessarily

cover the cases in which stodents use
computers to learn about computtng

1. The computer shouid be used to
'p’r'o"r'n'o'te é'ctiife Iéé'r'nin"g Ihétééd Of
the students’ retentton ot that
information; the. computer should be  _

used to involve the stadents in the active
discovery of general principles. Usually
such discoveries are made by th
observation of similarities which ._cur in
many different-cases or systems. The
comiputei provides us with the means of
DTESG’i(iﬁg stld~rts with 2 Véfié(y of
systamsin a b wrigg of timg.
Principles wh. _sscovered.in this .
way hold mucr nolg meaning than those

which are simply expounded during the
course of a jecture.

2. The computer pac Rages should be tools
which can be used to solve real problems
in the part/cular f/eld of interest. These
tools. might also comamteachmgzud& as

in the critical path schedaling exariple

abose. In our experience. this is avery .

effective way of actually geting students
mvolved In the Iearning process.

Graphics snould be used (whenever it

makes sense to do so) to iiustrate the

beliavior of systenis or to present an
easily inicrpreted representation of a
parucular event._ln many €ases the -

etfective use of graphics enabies the

computer package to behave as another
“language” to impart important
ihto'rm'étnih Traditibhally the iahguage
very 1ew students can readily read
physical meaning into the equations they
derive or study.

4, As Iar as poss;b/e the computer

nackages shoulid be constructed used in
such a way that the emphasis can remain
0.1 the subj>ct at hand, rather than on the
'/ﬁe'chém'cs' bi thé 'c'o”r'n'pu’té'r

computer programs are. more easy to use

than are others: “Ease of use” in .. _

packages designed for teachlng is of
paramount importance. The most
important attributes of such packages in
this regard are that: i) it is obvious how to
proceed at any stage in the program: i)
sufficient information is displayed on the
scieenis) to aVUid continual reference to
anotrer Iocaiton(scree'n or printout) for

essential information; iii) in_spite of the
previous point, each pomt be
economically stated and arrangzc sc that
essential information is imme-i=*_iy
oovigus: | ] error messages, as helpful as
possitle, do-not obliterate the
mtormatlon that was on the screen at the

75

QO 1

L §

-

O

ERIC

Aruitoxt provided by Eic:



76

packages mist recover gracetully irom
users errors.

5. The computer packages should not . »
WéV/éd és sor reth/'n'g sep'é'rére /'ro'm' r'h'e
be an. |ntegral part of an educators
toalkit and-should be regarded as .

support met,hamsms wh|ch may heIp to

act as tools in the solution of relevant
problems Tney should never be used in
isolation, but should be combined with
relevant lectures, assignmerits, and
reading material.

e have been Uslng |nstruct|onat
corﬁputer packagos for about six
years now in the Department of
Civil and Mineral Engineering at the
University of Minnesota. Sin~2 1981 we have
relied mainly on personal compiiters as the
'm'a'“h'ines of our choice. In’itt'ally we used -

toth2 IBM PC: The response from students

to the inclusion of instructional computer
packages has been more than encouraging.

They indicate that our extensive use of
personal computers is a major-reason for
eIectmg to take our courses. Also students

ot these small COmputers and have been

happy witn their increased access to
compoters: We have noticed a distinct
improvement in students’ basic
understanding of the course matenal, and a
refreshing amount of innovation and
creativity in the way they have tackied their
assignments.

e have used these paCKaoes N two ways
The first and obvious way is simply to mzke
tne programs availabie to students so that
1hey are able to use them in the sofution of
assigned problems. They are thus simply
application toois. Some of the pacrdges can
4lso be used as educatucnal tools. While this

(1se means more preparat|on for instroctors:
it also increases the1 effectiveness (Smith.
Wassyng and Starfi: :. 1983).

Initially, we present students with a problem
which can-be solved using the technique we
are about to stuoy. The proble:.. "self is not
very dltflcult and-the studenis.are not -

informed as 10 what techmque is involved

( Food for Thought is an ex,,.mple) They
are divided into groups of two or three and
asked to formulate and solve the problem
during a 45-minute session. This session 1S
run as a group active learning project. At the
corcidsion of this session, the groups are
requested to.present their solutions. They _-

are then asked whether or. notthelr methogds

could cope with shghtly altered or
comphcated versions of the problem. In this
way they get to understand the rieed for the
technique we are about to introduce and
gain a-first-hand understanding of the -
difficulties involved.-The technigue itself
could be mtroduced during a structured

tutorial (the stodents are queriea and.

prompted to discover the essential steps mn
the algorurt*' “yn a iypical lecture sessici,
depending .. e complexity of the
technique at... ine background of the
students. At the successtul conclusion o}
that stage, textbooks and other reading
material are recommernded. Thisis an
essential stepto broadin.the students’ _

Understandmg of the sub]ect The computer
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packages can be used dunng this
introductory stage simiply to & .nstrate
the approach.

A succession of. as.,lgried pre _.ms ioliows

this initial problem These can be rﬂlanwly
smalil. and we reco 'mend that at ieasi one
of the probiems be done manually. That
same problem, and all of the others, should
then be solved using the computer
p'aCk'a"g’e(s') At this stage the 'c'om'put'er

or SJley as a tool,,dependmg on the

students’ requirement:

Finall «: cast one open-ended problem is
ass;3ni=c o tne groups. The problems are
ope~i-e .+ ~nthatthere are numerous
ways ti furmulate them and the solution is
erisitive to the assumiptions involved in the
tormuolation: By having to pose some of the

questlons themselves; stadents develop
skills at solving realistic problems and are
motivated to achieve @ more basic
understanding of the behavior of the
systems they are studying. At this stage, the
comiputer packages are ciearly used just as
application tools in the soiution process.

Challenges and Hcw to
Deal With Them

ithough there are significant pitfalis
in-the use of personal computers in
education, our experience is that
the rewards far outweugh the difficitlties.
Also, with just.a few exceptions, trie
problems inusing. persanaLcomputers in

the teaching process are no dif‘arent from
those inherent in striving to achieve quality
education independent of toois and
techniques.

2

[

The following points highiight the major
obstacles.

1. At this time nict enolgh educators are
familiar with personal computers or
compe‘tent to use them ip Instruction
(Turner: 1985).

2. Aithough the cost of hardware is
decreasing, costs of both hardwa- : and
software are still Significant.

3. Not enough quality instructional sof are
is available:

4. Currentiy tnere Is hitie 'astitutional

incentive or reward for facuity working in
this area. Computer programs do not
appear to count &s learned publications,
and they tike miuch longer tc create
{Turner, 1€35j.

5. Itis |mperat|ve that studer 5 do not come

to rely on solutions provided by the
programs without understanding how the
solution was reached, and without
checking the solution for reasonable
behavior. (This has always been a
widespread problem ;i the use of
computers i practice as well as in

edncation:)

O
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Conclusion

Using g :-Sonal computers in educaticn is
resource-inienisive and the one resource it
requires most of all is the dedicited teacher:

We see ino.reali stic. way of getting a

computpr to cone adequctely with the task

of monitoring a student's progress or of
tai Iorlng additional help to a student's
needs, not i{ we want to retain any thoughts
of nurturing creativity and of creating a
climate of healthy skegsticism. And without
creativity there is very littie progress!

“ha Computer should be reccgmzer for

natitis  zn extremely versatiie :07/. It
can supplement traditicial educatic nal
processes, but it should not ’sup'rjiém thern.
The zomputer can and should \zvoiutionize
teaching, but it should do so by mak:ng it
easier for students to exneriment with.-many
different situations . 1 ot be asec to

instruct the_students .: the stadents

should become adept n mstruc.mg it and in
harnessing its power for their own .~dividual
uses.

With the availability, relatively idw cust, and
effective graphics of modern personal.
computers, it is now po.sible to ~rovide

students with Iznough access to cornputers
to make the compater an invaluable tool 'n
education. We will be missing an
outstanding opportunity if we do not do so.
But inappropriate use of these machines
couid destroy most cf the current good wili
and excitement that we enjoy today. We
snould ot trivialize the teaching Process,
nor promise morethan we can deliver: Bat

vz do feel ! that effective use of personal
computers to involve students more in the
Iearnlng process can greatly contribute to

technical education.
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Questions and Aiisweis

about Active Learning

Gloria E:ii'ris'i'o'ph'e'r

he 3uthors of the preced ng -

chapters have made men..on of

some of the many rewards
associated with the use of active learning
methods. However, you may still have
qguestions-and concerns about active
iearning. The following questions were
those most frequentl ! asked by part, c;pants
> gram workshop .

in the Northwest ;g

The answers are derived largelv from a y\.a'-
long evaluation process consisting of six
basic elements:

11) sutveys and interviews of project leaders

~ssociated with ihe program from 1983 to
i35,

(2) surueysnt 691 students involved in active

learning project classes;

(3) surveys of 62 facuity pariucupants in
Northwest Area Program workshops and
seminars;
(4} on-site visits to active learning project
classes;
(5) informal interviews with students and
ching assistants involved in active
liny classes;
project leader final reports;

More specific information about the
evaluai  procedures is described at the
end of ; chapter.

Gloria Christopher is a doctora! candidate in
political science at the University of
Minn-=sota.

: .5 How w:despu?o is actwe

g a: the Unive. =ity o’ #Minnesota?
ir asurvey of Northwest # ‘ogram
workshop participants, re: its were
ask. ! to indicate how cfte, Jsed

specified activities in their clasces. The
foilowing. table shows the activities used by
the 62 faculty repcrtmg flve months or more

ziter attendmg a worksh. p:

The. Widesp"re’ad use ot active stiategies
which involve stodents.in an activity of

which require interaction with peers is
impressive. Results indicate that active
learning techniques are employed bv @ {arqg.
number of faculty members ii. their ¢.ao50"
le.g. group projects were used “usually” o
“often” by 84% of the tacllty teaching a
lower division.class, and given high rating

by 37%) Mare _traditional teaching - -

techmques such ‘as lectores and readmg

the most frequently used methods

The use of active-learning methods appears
to increase with the level of the class. A
breakdown by class level {lcwer divisivn,

upper dlwswn and. g!aduate) indicates that

while group discussion is osed in 100%_of.
the graduate courses listed by respondents,
only 26.3% of faculty “usually” incorpniate
iscussion into lower division classes, and

10% “never” use it there. Similarly over 85%
of the i uctors teaching gré It " courses
TepoIte 2. Uity wii.iig assignime ~ Jften”
or- usually 47% of the lower.divisin

facuity reported the same frequency of use.

While tHe huihbei of iesbohdéﬁts ir this
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Tavle1 Lower Division

Upper Division . __- Graduate

Teac:i.ng Strateq. 3 Used High tsed  High Useu  iugh

Used by Faculty _ by rating by rating by rat. g
Readmg Assignments 95% 63% 1000, 79% 1002 00"
Group Discussion 90% 65% 90%  72% $00% 100w
Lectures 89% 53% 100%  66% -B6% £7%
Mini Lecture~ 89% 42% 85% 1% 100%  72%
Individual Projects 84% 37% 6% 615 100 %  100°

Writing-Assignmerits E4%  4T% 3%  66% 100%  66%
Group Project 84% 37% 93%  62% 100% 85%
Tests §49% 26% 93%  56% 86%  57%
Quizzas 74% 32% 87%  26% 50% 33%
Student Prasentations 68% 16% 96%  63% 100%  86%
Fie'd Work 680, 11% 89%  48% 100% 57%
Lab Work 53%  26% 77%  31% 67%  17%
Case Studies 53% 10% 7% 27% 86% 71%
Research Pzrticipation a7% 21% 82%  39% 83% 33%
Role Playing - 47% 0% 58%  15% 100% 579
Computer Work 42% 5% 8%  20% 33% 0%

unrepresentative to be taken as a sumple of
the overall University community, the daia
indicate that facul'ty are using active
teaching siategias as an aiternative or
supplement to tro titional_ms hods

However; this 1S much more the case at the

gradaaie level than at the undergiaduate
level.

Questicn 2: Do-a tive learning methods
really make a difterence in the classroom
environment? :

The description of an active Iearmng

Classroom in theJntroductlon offers an

impressive contrast to many college
classrooms. On-site visits to active learning
class2s suggest the description is not
atypical. Repeatedly, these visits indicated a
different kind of learning environment.

promoies actmty if weaccept the. posmo:

that classes which. z=ncoarage fuli student

partlcxpatlon are prPferable to those in
which <:udents are more passive; aclive
Ieaming by its very nature is a bositive

aiternative to trad;tional teachirig methods.

Studerits ir *he r;'o'nhwast Area Project
Classes rejurted th .t . s active learnin.
¢lasse. afforded e m inore. opportuni'y

take. pan inexperinients, individual and
group research Projects, oral reports; field
trips, learning group«, role playing
exercises, and class cn¢ group discussions
than did other courses taxen at the -
Univarsity. Indeed, over 50% of the students
surveyed reported more Or much more.

personal participation in their active Iearmng

classes. -
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In addtttontochanglng the. level of activity

In the classroom. active learning changes
the patterns of interaction among siurents
and faculty. It helps to transform relations
between faculty and students and among
students themselves. Northwest A :a
Froject leaders used such terms as
“moderator,” "orchestrator,” or "mediator” to
refer 1o their new classroom roles. X3 one

instractor put it
I no longer feei as though | am the
only p«rsaain the classroom
contributing to the learning process.
Now iy shidents are assumihg more
responsiiciy.-They a..z, with-my

guidance: teaching themselves and -

their reers, It makes teaching — and, |
suspect Iearnlng — more eXCI(Iﬂ(‘

Because they mak~ greater use of the
students as resources of learning, active
learning methods encourage students to

ﬁudentssurveyed 96% reDOrtéd male. _

(30: 6%) or mach more (36 5v3) interaction
with other students than they had had in
other Univer-ity classes Froject leaders
repeatedly noted improv. ment in the social
skills of stuuents {(including communivation,
listeniirig, 2+d ‘edfiwork] even in the course
of 4@ single dcadermiic guarter.

Gn site visiis to active Iearnmg t:tasses
indicated that students were eager to

participate in class 2<tivities and work with
'»ther students Dunng one of our \|S|ts toa

alwq/s been;atratd to<~ . upin f:tas,, and
it was his active learninyg ciass that made
hirm.r realize he had inforniation important to

other studenis and an obligation to share it

with them:

T

S

RIC

Aruitoxt provided by Eic:

Do acttveledcn.ng methods rMaxe @

ditference in the classroom. envwonment7

The weweris an unequ.vocahl yes.”

Act: .2 learning methce!s increase the
wurﬁbei 61 dp"p'drtuniti'e's 's'tuu‘en"s haVe for
parttupatton,and acmtate student and
student-teach~r interaction.

Ques''on 3: Do students learr. as much in
active -arning clacses as in classes using
traditicnal teaching methods? -

Most faculty members Know what klnds of
information and how muzh information can

be imparted by their lecture methods.
because the instructor has virtoally absolute
control over the information. The most
frequently asked questions in the No.thwest
Area Program workshops focused on
comparisons of active learning rnethods in
this respect. From dll indications, act..
teamtng methods appear 1o allow students
to. Iearn at leas’ as muct: as in traditional

c.asses

The best evidence comes fron. studies
conducted independently by two Northwest
Arec project leaders. In o7-2 instance. the
ihstr'u'CtO'r used control groups-to-measure
cifferences in-the test scores f students in

traditional lecture and active leamtng -

sections of the same course and found nc
significant div‘erence in tf . *ast results of
the two groups on identi. : exams. In
another instance, a:, inst . ~ior compared
iast results from two active 2arning classes
with the i 2sults from the sam~ courses in
previous.years. In ihis case. 1  test results
showed slight; but s*attstucally signific nt

improvement.

Northwest Area Program survey results

-~ gupbﬁkt these findings. Students were asked
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how much they learned from the active
learning ciasses taken at the University.
Jver 50% of the students repoited learning
inore {40.3%) or much more {10.7%). while
only slightly over 7% reported Iearnmc' ess

{7:2%) or much less | o) 61% of the

students in classes usmg Iearmng groups
reported they learned more as a result of
working in the groups.

Iii addition, questiornaires completed by
N'o’rthwest A'r'e'a’ P'rog”r'a"h pTUjEC( leaders
indicated that instructors ir: the program _ ..

Unmerkally agmed that students appearec to

have a fuller understanding of course

materials as the result of active learning.
Their comments suggest students’ papers
were-more intellectually sophisticated and
creative and that responses to essay exam
guestions indicated increased ability to
relate concepts and factual materials:

Surveys of faculty parustpants of Northwest

Program workshops who had
|mplemented active learr.ing methods
further attest ‘¢ students' improvement ir.
this respect.

Ih short, avai'. sie evidence indicates that
students le.3rn. atJeast as-much in active

learning ciasses as in trad Lt|onal Iecture

classas: lnstructors who have uscd both
methods s''ggest that stucerits’
understanding of the material actuatiy
increases because by actively working with
the subject matter, the studenis learn to
apply abstract concepts.

Quemlon»i What ci“w;és in_time;

resources, ans suppmt requlrements can be

expected when implementmg active
learning?
Although there is no "hard” evndence to

provide an answer to the guestiors of
comparable time commitment, the = i3
apparent agreement among instrucw..s who
have used active learning that the | methods

do not zreate a whole new set of demands
on instructors or resources. While project
lcaders noted increased time requirements
in preparing for the transition to active
learning, most reported-that active learning
methods require essentially the sanie time
commitments as do other teaching methods
orce established.

Active ledrning methods also appea’ o
make iittie, if any, difference.tritl  ceminds
piaceog on classrocm resources: v/hat

differences do occar result largely from the
nature of the specmc methods used

(computer -arning obyie sly requires
compuiier equicment, use - primary
sources nnphes provid: | "ccess to

artifacts, etc.).- In most i:..ances, the type
and amount of resources can be determined

by t idividualanstructor. Thought

plar 'g. and creatmty can tarn readaly

avanable materials into valuable learning

resources.

By ad iéf_eé it éppééré that active learning

m~thoc's *¢- i+ different out not
n23cess: .7 ko teaching supplements
thani . - VLethods Time normally

; lectures may be spent
designing learring activities; classrooms
which have been arranged traditically into
straiahteneda rows may neec to be
rearranged t. facilitate more student
interaction ‘*euching assistants whose usual
function s preparing and grading exams
and pepers may require some training to

become more involved in day to day

instraction: While making the transitron to
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HCUVE I'e'a'rnnn'g requires that cnm: .Jctor
rethink his or her use of resources ar = time.

t does not appear to involve extraord:: ary

additiona! demands.

Question 5: How do students respond to
active learning methods?

Surveys of students in active iearning -
classes indiCéte overWhelm’mgly fé\?brable
response to active learning technigues. .

Asked to compare the active learning course
they were taking with other cour -s at the
University, over 40% reported liking the
course more {14.7%) or much more {27.4%j.
An édditidriél 213% 'ré'p"o'ri'é'd Iiking the course
studerntsr working in Iearmng groups
reported they enjoyed the experience.

In addition; over 60% of the studerts
indicated they would recommend the
course 1o a friend with similar interests, and
79% reported the course stimutatc o their
interest in the field of study. Inierestingly,
studernit receptivity to active learning
methods seemed unaffected by their reports

(42%) that active Iearnlngiequues more -

effort of them than do traditional learning
methods. As one student commented on the
survey, "It seems like less effo-t even though
you know you're working harder, because
you get a chance to see the results of your

you'.e Iearnlng.

As wnh any mstructlond' 3, thei¢
were students who did 1ot hie he active
learning approach as much as atier
approaches. Project leaders reported {1ai
negative responses were most notabic i ihe
first few active learning sessions. Most of

the resistant stidents, they agreed,

appeared to adjust quickly and indeed to
enjoy the method after a few class periods.
Adegi ite orientation-to active learning

methods is essential to achlewng student
support. Students need to know the
purposes of the method and the
assignments, a5 well as what will be

expected of them in the course.

Enjoyment of the miethods seems to have
sorme interesting-side results. Almos’ 90% of

the stadents reported domgau (53.8%) or
almost all (34.9%) of the cutside work
required for the course. Durlng an on-site
visit to nne project class; a student repored
that there was simply no way ot avoiding the
wOrk bc ause each day's activities were tied
to the naxt. Several stiidents$ also noted they
feli a greater respons:bility to be prepared
forclass because t ._'r peers expected them

to contribute their f ir share” n.group
assignments and discussion: Staaeiiis
surveyed also reported that they were
absent iess {19%) or much less (17.1%) in
the active learning class than in other
University courses they had-iaken. (Forty-
six percent reported eoproximately the
same number of aksences.)
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Perhiaps eii more convincing than the
aggregate survey resuits were- the _ .
comments made by stodenis durmg the

interviaw sessions or on the open-ended
section of the survey. Repeatedly, students
expressed enthusiasm about active Iearning
(e.g. “This has been an outstanding
experierce.”,-"| never thoughn® I'd get this
excited about school work.”).

Active. Ieamlng methods 27e apD. rently well-

received by the vast rna;omy oi students.

Side tznefits 0¢ .-1is enthusiasm include
decreased éb:ul.tce|s ‘1, increased
motivatic n, and greaier student
réSpChSibility for learning.

Question 6:1° -naking the transition to active

learning worth the effort?

The best evider ce w: have gathered
suggests that active learning offers meny
rewards to an instructor willing o make the
héCéééér) Cnénqéé ﬁé Oihér éUthké in thié
enthusnabr'c more self rellant and by aII
dvai'abie evidence batter able to nake use

of the. mfor -ation thiey have =cquiredq: Far

teachers; that is reward enough
Evaluation Procedures

During the three-year project of the
Ncrthwest Area Program on Active
Learning, 20 projects received grants to
support the development of active learning
in undergraduate classes. The fa'c"ulty
members who directed these projects and

their stodents proylded mach oi the

mformation for our evaluation effoits.
Faculty were asked to complete
questionnaires following each academic

quarter of the 1984-85.school year gnd to
submit final reports dlscussmg ther
experiences in implementing active learning.
Surveys were gathered frem 691 stuaen(s
enrolied in project classes In ihe winter and
spring quarters of 1985. On-site visits were
made to at least one class session -of the
project classes to observe the levels of
activity and interaction.among students anc

betweeri students and the instructor; and

informal interviews were congucted with

teaching ssistanty and randumly selected
studerts.

in addition, surveys were maiied to 113
faculty participants in Nortr west Area
Program workshops.and seminars asking
them & variety of questlons abaouot their

expenences with tr'vdmonal and active
learning feaching '+ -..nods. Responses were
receiv-d from 62 facuity members of diverse
acace. iic rank and from a wide range of
acade Jic disc.olines.



Northwest Area ngr
Learning: History aric

Russe!l Chrlslensen

History
| nthe winter of 1882 interviews with
University of Mir.:.esota facuity
members found two majcr
concerns: 1) the passive role of students in
their undergraduate education and 2) an
impersanal learaing environment. The many

large classes at the Uncergraduate levzal and

the prevalencs of the lectaring format -
affected student part|C|pat|on Stucents
were acting as if learning was a passive
acquisition: of information, not a process of
active inguiry. The'r active and interactive
oppor:unities were furthar curtailed by
students” tirric given to commuting {35% of

the stodent body ¥) and to part- cr fu'l-time
work (75%).

Moreover, there was the faculty percepiion
that while Uhdérgrédljéiés were often poised
probab|y retampd or.ly a portion of theses
bryonddthe final examination. Stud-=nts did
n2t have ;mach opportunity.to-maniptlate or
apply information learned; to ¢ . :bine these
data into a larger view; to make inferences
or collaborative judgments fro.n ther,
defcnding them against a professor or
fellow students. Such students, while they
eairi a degree, might well Arrive 'k their first
job struggling just to conceptua..ze a
problem; let alone to solve it.

It was tc address these needs that the
Northwest Area Foundation authorized a
three year declmmg grant to the University

Russell Chlistensén is a docloral candidate
' Gerrman at the 1 /- ersity of Minnesola iJ

ol

L O T A T

' ' S INST WL
sjrlatforinaprosing
saucdtion recognized. in the
words ot s roposal; that ". .discussion,
dialogr 2; 1. . give and take of ééﬁume
intellectu.l exchange betweer students and
betweer stucenis and faculty m~mbers is
assentiai 1o i'.€ growth an unde. graduate
education shculd foster. . . Studcnts learn
from_;enturing — venturing ideas,

lnterp retations,. hypotheses questions.

arguments; criticisms. conjectures — and

from respondmg to othérs ventures: and

ventures, and so on. Th|s is what we mean
by active learning. . .

The exploration and developrierit ¢t aciive
learn:ng consisted in;

' Lonductmg a competmve grants program
for departments;

organizing summer workshops on active
learning strategies, and

¢) promoting a torum for discussion by-the

whole University commiunity of probléms
and issuee in Underdgraduate education.

'Y

b

~

An experimenic! e ffort directed a at
deparimental development, the pragram
was limited to colleges offering .
baccalaureate programs; participating
faculty ¢ e from the Moris, Duluth and
Twin Cities campuses, especially those who
were already accomiplished teachers but
who wanted to try out new teaching
techniques:

30
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= >ject Descriptions

Thé Tollowing 20 proposals weie developed
anc supported thiough the Northwest Area
,—;'og'ra'm' on ACIiVe Learning_

Department of Mathemath
The mathemattcstaculty included. o

cooperatrve group pro;ects in the apphed
mathematics sequence. In these

projects students applied mathematical
skills to problems similar to those
encouniersd in employment settings, e.g.,
models for safe and effective drug dosage.
Computers were used to assist student

apptymg mathematical techmques to obtain
information about the models; and
computing res .its. Student projects were
evaluated on scientific validity, clarity, and
exposition.

Contact: Warren S. Loud 109a Vincent Hali

Division of Somaland Behavloral Scrences

GeneraLCoUege expanded the deveJopment

of group projects and laboratory sections
used.in teachmg introductory psychology
This project made large sections 250
students) of introductory nsychology more
ac.ive by using student-led small group- -
recitations, practice exercises, indep.ndent
and nfoup projec's, and class - - -
geionstrations; Former sicdents served as

totors: In the laboratory ‘tudents carried
out experiments, analyzzd da'a; and
interpreted resulits. Tne ins'ructor ase "med
the role of instrucuonal manager.

Contact: Thomas Brothen, 253a Nicholzon

institute of Child Development

The Institute of Chiid Development
designed one section of introductory
psycholog: to incliide student active
learning tca ns. Students discussed main
points from the lectore; tookqmzzes on.

weekIy readmgs developed quoestions for
future quizzes; and.sharud relevant personal
experiences through discussion of ciass
hotebooké Theée ’s'm'an groUb ééééuOhé
undergraduate teaching apprentices.
Contact: William R. Charlesworth, 186 Child
Developmient

Department of Civil and Mineral
Engineering

Civil and mineral engmeermg taculty
combined student learning groups «~d-the
use of microcomputers in practical Civil
'eri'g"m'e'eririg problem so’lvi'n"g jnstructuonal
modules. Student teams were instructed-in

cooperative problem salving and ins using
the mucrocorrif:uter The modules affecteu
the learning uf engineenng problem solving
methods, computer literacy, the use of
mathematical principles and decision
makii. 4. ieadership, and communication
skills -ifcluded in project activities was a
taculty wcik shop.on promoting cooperative
pr oblum sob ving among stadents and the

e of rmcrocompl_.ters in instruction.
Contact: Kaii A. Smith, 103¢ Mineral
Rzsources Research Center



School of Architecture and the Center for
Urban and Regional Aftairs

The School of Architecture and the Center
for Urban and Regional Affairs tested a
program thchquIves advanced

undergradua‘es in the solution of- problems

in outstate Minnesota communities:

Students in urban studies; geography;

sociology, architecture; family social
SCIence agrlculture applned economlcs and

mterdlscuplmary studem teams wotked with

rocal community people and professionals
to help define community problems;
recognize conflicts, and seek solutions.
Contact: Pegey Sand, 205 North Hail

Depanmentof Animal Science
The.Animal Sclence.faculty movec Arlmal

Breedmg (AnSc 3220) from = iecture based

course to a cooperative tea.;: approach
Teams of 12 students worked on class
projects aided by weekiy meetings with the
faculty instructor, audio-visual tutorial
'm'ate'ri'als' Cbiﬁputék éééiétéd ihétkuctidn
units; Each week the nure class of six

teams (72 students)_met 1o present their
proiects and to debate ther views:. _ .. ._._
Advanced undergraduates served as tutors
and field trip ¢ Jides.

Z.ontact: William E. Rempel, 125 Peters Hall

ERIC
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Department of Geography S
(Geography faculty developed a 2- cran.
proseminar designed to introduce advanced
undergraduate students to facuity research
interests, Liie na'lire of geographic inquiry.
approaches to research, and the formulation
of research problems 2nd ctrategies. The
mechanics of research and exposition w: -

taught through the assignment of rero;-

preparation of an annota:ad bibliogr
preparatic: of a research proposal, & -
Jeveloprs-. Lf a preliminary outiine {or a
senior project. The proseminar was followed
© - quarters 5f rion-credit tuforial

© s 1o éid S(Udehts in the final

. “ion of their senior project.

~i. Joseph E. Schwartzberg, 473

3ciences Building

Division of Science; Business and
Mathematics

General College-established cooperatlve
learning groups in intermediate algebra
to aid students in overcoming math
anxiety and to achieve a higher level of

competence in algebra: Student groups
worked cooperatively answering problem
assignments, comparing various problem
solving techniques, and learning how to
apply problem solving strategies to algebra.
Contact: Douglas F. Robertson, N285 Elliott
Hall
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Department of History

The History Department facuity d= . oped
microcomputer software package: cetered
on historical issues marked by scrolar .
debate. Students studied historica: deba 2
oni thie issues; developed testable -

hypotheses, tested their hypotheses usm cda

previoosly comleed microcompaote- data
set; e.g.; historical demographiy. voting
patterns census data; described charges
over time, and explored social, politice! ar
cuitural implications. Once developed, "he
packages were available to a variety of
upper d|V|snon h|story courses,

Scuences Bundmc

University of Minnesota; Morris
The Morris campus faculty completed

deveiopment of the freshman seminar
program connections. Twelve faculty -
members developed seminar topics united
by a coi ..Jn theme. Freshmen ware. .

mtrodum.d to issues. of current academic

and public concern throagh informal, f::1t
informed discussion of the topics wit. the
facuity members and other students. Durning
ihé SéCbi‘d dUéHér Of tl’ié 1"c'ré'dit éémihér.

shaplng the d|rect|on of the seminars.
Contact: Wilbert Ahe:n, 118 Camden Hall,
Morris (,ampus

Supportive Services Program; Univesity of
Minnesota-Duiuth

The Sipportive Services Frogra: on the
Duluth campus integrated the Felerstein

In’s’t'r'u’n"v :nial En’rich’m”em tec ™ i UE oIy
skill develnp~.~nt coui - r :éﬁﬁldue
tagght » obic & <o oer < . thinking: and
communicatic:- - L'+ - active

invoiverent with materia . and exercises,
and specifically addres: . <he transferability
- analytical strategies to all academic and
~eal-world-sitiiations.

bontact Dnane Chambers, 138 Lnbrary

Department of Sociviogy; University of
Minnesota-Duluth

The sociolog: facuity on the Duluth campus
redesigned Inuoduction to Socioloay to
emphasize app' . 2tion and method of
inquiry rather thaih description. The primary.
aims were 1o involve students in the practice

and application of socuology and to
initegrate sociology with other social science
Jisciplines. The grant was used to support
the development of teaching materials, and
to incorpcrate directed learning activities,
independent and group projects,
experimerits, observations, and library
research into the course. -

Contact: William A. F.eishman, 228 Cma

Hall; Bulath Campus

[s=3
W
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Acnve learmng strateg'.'s wer,e,d'ei)’elopéh to
supplement (sie curriculum of the newiy
designed mlroductory sequence in

American stadies (AmSt 1001, 1002, 1663)
Instructional units revolved around the
presentation of four types of material: a
document, an event, a location, and an
artifact. The active learning strateqgies were
designed so that students becgme involved
in the interpretation and integration of the
mterials: Students -developed team work,

communication; problem solvmg and _

analytical skills. Students also gainad an
introduction to the interdisciplinary study of
culture, learned how to integrate different
types of-sources, and gained-insights into
culiural issues that transcend traditional
discipiinary boundaries.

Contact: Elaine Tyler May, 205 Scott Hall
Departmerit of East Asian Studies

A chznge in the tradii:zia: roles of both
Chinese language teachers and students

Wéé thé fd(‘ljs of the Eéét Z\éié.i StUdiés

strdtegLes in palrand small group actlvmes
with set tasks. and goals The.instructor _ _

functioned primarily as a model, guide and a
manayer of student speakmg ability. This
project represented a shift from mastery of
grammeatical structures to the grasp of the
4ppropriate u. . 2t such structures in

S munice s

G cU1eroenin Huters 113 Folwell Hall

Débéjtiiiéiii of-Child and Family
Development, University of
Mlnresota Dl'.uth

a course in human duversny in the Coliege

of Ec..cation and Human Services

Proi. :sicns (UMD). These strategies
provided an opportunity for active
participation in simuiations, roie play and
simiall group problem solving. Three hundred
studerits per.year were eipEC(Ed to take this
course in fulfilling an NCATE reguiremen:
Contact: Terrie M. Shannon, 125 Bohannon
Hall; Dulath Gampus

Department of Educational Psycholicgy
Small group interact:on, cooperative groups
tasks, experiential learning, and active
experimentation  came the primary
instructional mei- =zs for @ course in
education. psych: ... gy forstudents studying
to. be;umor and :nior "‘lg'] school
teachers: The s of the development
activities was - 7iaking the course
materials me . ‘evant to the practical
professions. 'ng of school teaching.
These modifir. ~"«ons were accomplished
through a ct.. . igration between curriculum
and.instructios faculty and faculty in
psycholocw a_iosndations:

: mes Rest; 266a Burton Hall

Contact :
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5ep’a’ri'r'rie'rii o’i E'n'g'iis'"n

Kmarican htéiature sarvey rourses W the
focus of this project: Special training was
provided for the teaching assistants during
September. The training focused on
iearning group methods and strategies for
teaching literature, in order to enable the
teaching assistants to make a more active

contribution to the courses. - -

Comaa D¢ nald Ross; 209 Lind Hall

Depar!mer.v of Strateglc Managemem and
Organization - -

A School.of Management pllot seminar;
organized by uncergradvaios  wded by 2
facuity member was to crua= . vorlawide
network of b= ~¢<scheu v the
ex<.ange of ‘U2r ¢ © enagement
theory and p* - .  Problems o, case

stid.es fromm each of 15 countries were to be

rotated among participating groups.n the
various counrries. The problems ard their

solations would be evaluated by a local
interpretative panel of business and area
specialists.

Contact: Stuart Albert, 1208 Managemant,

Ecnnomics Buiiding

Department of Agron’omy and Plant
Gengtics - _ . .. o

It was planred that micro- uompmer
s~i*ware modules would teach crop
mznagement decision-making and probiem-
solving skills in undergraduate agronc my
cours s. The modules were to be used o
introduce a variety of decisions normally
required diring the growing season: for
example, the selection of the besurops

seedbed preparation; weed control; harvest

methods; and pasture management.

Contact: Vernon Cardwell, 101 Agronomv

Division ot Social and Bé’héii'o’rél Sciences
A “tast start, strong finish” was the goal of
this two-pronged project in Generai College.
designed to yemonstrate the elements of the

active learning strategies deveioped last

year for introddctory pSychoIogy in the
introductory economics sequence students
soi.ed projects in a setting that allowed
the m to iearn coilaborative skills as well as
graphic and mathematica: problem-solving
skiis. : o
Ccatac Ba-nz o o llen, 252 Nichuison Hall
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